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1.0 Introduction

This Notice of Intent (NOI) package is submitted for approval of the Waxy Crude Processing Project
(Project) at the Tesoro Refining and Marketing Company’s (Tesoro’s) Salt Lake City (SLC)

Refinery. This NOI package replaces the previous version submitted on September 19, 2011, as the
“Black Wax Processing Project.” The SLC Refinery currently operates under multiple Approval
Orders (AOs), of which DAQE-AN0103350051-11 for the major process units and DAQE-
AN103350055-11 for the transport loading rack and northwest tank farm are affected by this Project.’
The SLC Refinery is situated on 236 acres in Salt Lake County, approximately 1.5 miles north of
downtown Salt Lake City.

The Waxy Crude Processing Project is expected to benefit the state of Utah in several ways. The
additional waxy crude that will be processed is produced directly in the state of Utah. This is
expected to create additional Utah jobs in order to produce and transport this local crude oil to the
refinery. The project will also strengthen the Tesoro Salt Lake City Refinery. Tesoro directly
employs approximately 250 employees at the refinery and additional jobs are expected to be created
and supported by the continuing operation of the facility. The refinery is a significant source of tax
revenue for the state of Utah and Salt Lake City. A large percentage of the goods and services needed
to complete this project will be procured from within the state of Utah and additional construction
jobs are expected to be created as a result of this project. In addition to the economic benefits for the
Salt Lake City area and state of Utah, the project will result in reduced emissions of sulfur dioxide

from the refinery.
The Project involves changes to the following process areas of the refinery:

1. Waxy Crude Receiving and Processing

2. Fluidized Catalytic Cracking Unit (FCCU)
3. Alkylation Unit (Alky)

4. LPG Loading Facilities

5. Distillate Desulfurization Unit (DDU)

! As of 4/27/11, the transport loading rack and northwest tank farm are owned and operated by Tesoro
Logistics Operations, LLC under AO #AN103350055-11. These emission units are considered to be part of the

same stationary source as the refinery for the purposes of NSR applicability.




The Project will add Black and Yellow Wax crude unloading facilities, including a replacement
Tank 188 for storage of Black Wax crude and adding an additional tank for Yellow Wax crude. To
improve processing of the waxy crudes, the Crude Unit will be modified with upgrades to the
desalter, heat exchange system, and pumps. At the FCCU, the changes will improve product yields
and increase production of light products due to additional residence time in the FCCU riser, new wet
gas compressor, new absorber/stripper and debutanizer columns, tower internals, pumps and
exchangers at the Vapor Recovery Unit (VRU). The changes at the Alky will include several
upgraded exchangers and pumps, and an upgraded compressor turbine for increased rate and DIB
feed treating vessels, and upgrades to increase isobutane off-loading may also be required. Additions
to the LPG loading facilities will include additional LPG storage and additional LPG loading rail
facilities. The changes at the DDU will include feed pump and exchanger upgrades along with a new
DDU reactor. The Project will result in associated actual emissions increases at several refinery
process units as a result of the increase in utilization. The Project will not result in a significant
emission increase or significant net emission increase in air emissions from the refinery and is

therefore not subject to federal New Source Review (NSR) requirements.

The Project’s estimated start of construction date is in April 2012. The new and modified equipment

are expected to begin operations in 2013 and 2014.

Rule R307-401-3(b) requires submittal of a NOI to “make modifications or relocate an existing
installation which will or might reasonably be expected to increase the amount or change the effect
of, or the character of, air contaminants discharged, so that such installation may be expected to
become a source or indirect source of air pollution.” The Project will result in an increase in the
amount of air contaminants discharged from multiple emission units. Rule R307-401-5 requires that
the NOI contain specific information related to the process, nature of emissions, control device(s),

and regulatory applicability and compliance.
This NOI is organized as follows:

e Section 2.0 contains a project description,

e Section 3.0 contains an NSR applicability analysis,

e Section 4.0 contains a description of regulatory applicability and compliance demonstration,
e Section 5.0 contains a summary of the NOI requirements,

e Attachment A contains a site diagram,

e Attachment B contains the project emission calculations,




e Attachment C contains EPA guidance on NSR project aggregation, and
e Attachment D contains a reference letter from EPA Region 4.

e Attachment E contains Form 1 and the NOI checklist.




2.0 Project Description

This section includes a general description of the facility and details of the proposed Project.

2.1 General Facility Information

The Tesoro Salt Lake City Refinery is located at 474 West 900 North, Salt Lake City, Utah. The
refinery is located in a nonattainment area for PM, s, PM;o, and SO,. The area is also a designated
maintenance area for ozone (VOC and NO,) and CO. Attachment A includes a figure which shows
the location of the refinery in Salt Lake City.

2.2 Modified Process Units

The Project involves changes to the following process areas of the refinery:

1. Waxy Crude Handling and Processing

2. Fluidized Catalytic Cracking Unit (FCCU)
3. Alkylation Unit (Alky)

4. LPG Loading Facilities

5. Distillate Desulfurization Unit (DDU)

Each of these process areas are discussed in additional detail below.

2.2.1 Waxy Crude Handling and Processing Changes

The waxy crude facilities will be modified as part of the Project to increase Black and Yellow Wax
deliveries and processing of the waxy crudes. The overall objective is to install truck unloading
facilities and provide enough storage through tank optimization, replacement of one tank to handle
additional Black Wax crude, and installation of an additional tank for Yellow Wax crude. Pump,
exchanger, and column upgrades at the Crude Unit will allow the unit to handle the crude. The
existing desalters may be modified or a new desalter may be installed. Wastewater may be treated to

reduce the benzene content.

2.2.1.1 Crude Unit Process Description

The fractionation tower at the Crude Unit is used to separate crude oil into separate streams by
heating crude oil and then drawing the streams from the tower at their varying boiling points. For
energy recovery, the product streams are used to heat crude entering the unit using a series of
exchangers. At the appropriate location in the pre-heat train, the crude is washed to remove salts in a

Desalter. Following the pre-heat train the Crude Heater Furnace (H-101) is used to further heat the




crude prior to the crude fractionator. The fractionator is used to separate the streams by their boiling
point. Several pumparounds in the fractionator are used to transfer heat from the fractionator into the

crude feed. The streams exiting the fractionator are then routed to other units for further processing.

2.2.1.2 Unloading Rack
The unloading rack will be used to unload trucks containing both Yellow and Black Wax crude.

Proposed physical changes at the unloading rack include the following:

e Anew loading bay to accommodate Yellow and Black Wax crude. The existing rack will be
utilized for overflow trucks. The truck rack will utilize a sump that can be pumped out. The sump
will be heated and appropriately sized to accommodate a spill.

e Transfer piping from the new unloading rack to a new header to Tank 188 and Tank 186.

2.2.1.3 Waxy Crude Storage Tanks

Tesoro currently uses Tank 188 as one of its primary storage/working tanks for Black Wax crude.
Tesoro proposes to replace the existing Tank 188 due to the age of the current tank and install an
additional tank (Tank 186) for Yellow Wax Crude. The specifications of the replacement Tank 188
and Tank 186 are as follows:

e Black Wax and Yellow Wax crude charge pumps will be installed at/near the new tank to the
Crude Unit.

e Areplacement Tank 188 and Tank 186 will be constructed as nominal 50 MBBL tanks with a
standard fixed roof and internal floating roof (IFR). They will be equipped with internal floor-

mounted steam coils capable of maintaining a full tank heated to approximately 180 °F.

Tesoro currently uses Tank 291 as its other primary storage/working tank for Black Wax crude.
Tesoro will continue to use Tank 291 for storage of Black Wax crude at a rate similar to current

operations.

2.2.1.4 Crude Unit Changes
The crude unit is being modified to process increased rates of waxy crudes. The modifications will

include:

e Upgrades to charge, booster, and bottoms pumps
e Changes in the heat exchange configuration to improve heat recovery
e Upgrades or replacement of the Desalter to remove crude contaminants

e Upgrades to the crude fractionation column




2.2.1.5 Benzene NESHAP Compliance

With the modifications to the crude unit, Tesoro is evaluating whether additional controls will be
required to treat the wastewater to control benzene. Several options are being evaluated for benzene
control and the appropriate technology will be selected to meet benzene limits in the wastewater.
Tesoro is considering an air stripper followed by either carbon absorption or thermal oxidation.

Tesoro has conservatively considered both control options in the project emission calculations.

2.2.2 Fluidized Catalytic Cracking Unit (FCCU) Changes

The proposed changes to the FCCU will increase gasoline and diesel production from the refinery by
increasing the FCCU’s conversion and capacity. The conversion will be increased by extending and
expanding the FCCU riser. FCCU conversion will be maintained at higher rates with a new wet gas

compressor, absorber stripper, and debutanizer column at the Vapor Recovery Unit (VRU).

2.2.2.1 Process Description

The FCCU uses heat, pressure and catalysts to convert heavy oils into lighter products such as
gasoline and diesel. The FCC process uses a catalyst in the form of very fine particles that act as a
fluid when aerated. Fresh feed is preheated and introduced into the riser with hot regenerated
catalyst, vaporizing the feed. The hydrocarbon vapors are separated from the catalyst particles by
cyclones in the reactor (reactor cyclones). The reaction products are sent to a fractionator for
separation. The spent catalyst from the FCCU is regenerated by a controlled combustion process in
the regenerator to remove (burn off) the coke deposited on the catalyst, and recycled back to the
riser/reactor complex. The offgases from the catalyst regenerator are routed to the CO Boiler and an
Electrostatic Precipitator (ESP). The overhead (lighter) products from the fractionator are partially
condensed and the liquid and vapor are sent to the VRU for further processing.

The VRU takes the lighter products from the FCC and separates them into various products. After
being condensed in the main fractionators, the overhead gases are compressed and routed to an
absorber for recovery of LPG from fuel gas. The liquids condensed in the main fractionators
overhead are routed to several columns to separate heavy FCC gasoline (HCN), light FCC Gasoline
(LCN), a mixture of propylene and propane, and a mixture of normal butane, isobutane, and butenes.
The HCN is routed to a gasoline hydrotreater for sulfur removal and then to gasoline blending. Light
FCC gasoline is routed to gasoline blending. The mixed propylene / propane and a mixture of normal
butane, isobutane, and butenes are routed to the alkylation unit. The alkylation unit reacts propylene
and butenes with isobutane to produce high quality alkylate for gasoline blending. A portion of the

mixed propylene / propane may also be routed directly to sales.
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2.2.2.2 FCCU Riser Changes

The proposed new FCCU riser will increase the riser residence time to allow sufficient time to crack

the heavy oil from the atmospheric resid into lighter products. As a result, the recycle rate of Heavy

Cycle Oil (HCO) will be reduced and the selectivity of the cracking will be improved resulting in less

fuel gas and coke produced due to overcracking by the unit. The riser portion of the project will not

increase the design feed rate to the FCCU or the maximum coke burn rate at the FCCU regenerator.

Proposed physical changes include the following:

Install a new riser with increased residence time for improved heavy oil cracking.
Install a new rough cut cyclone.

Install new secondary cyclones, a new plenum and a new, larger overhead line.
Modify the Main Fractionator internals.

Relocate the sponge oil return line.

There will be no modifications to the FCCU regenerator, CO boiler, or ESP as part of this Project.

2.2.2.3 VRU Upgrade

The proposed physical changes to the VRU will increase the unit capacity of the FCCU without loss

of conversion. The wet gas compressor will be replaced with an electric motor driven compressor for

the increased rate. Proposed physical changes include the following:

Replace existing wet gas compressor with a new wet gas compressor with an electric motor drive.
New wet gas compressor discharge air fin, cooling water and glycol coolers.

Install a demisting system on the wet gas compressor KO drum (F-101).

Replace existing absorber and associated equipment with a higher pressure absorber / stripper for
increased rate and improved recovery of LPG from fuel gas.

Install new absorber/ stripper column with new reboilers using both heat recovery from the main
fractionators and steam.

Install new higher pressure separator.

Replace the existing debutanizer tower with a new tower reconfigured for liquid from the
absorber / stripper with new overhead condensers and reboiler using steam and recovered heat
from the main fractionators.

Upgrade the depropanizer tower to separate propylene/propane from the mixed butanes.

Upgrade the pre-fractionator tower and reconfigure to separate the debutanizer bottoms into light

and heavy cat naphtha.
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o Install new depropanizer overhead piping and condensers.

There will be an increase in potential emissions from startup, shutdown, and malfunction events as a

result of installing larger vessels at the VRU.

2.2.2.4 CO Boiler Bypass Installation

A bypass around the CO boiler may be installed routing gases from the FCCU regenerator to a new

guench system and then to the ESP. The quench system would be used to control the temperature of
the gas stream to maintain ESP performance. This bypass would be used in the event of issues at the

CO Boiler requiring maintenance and/or shutdown.

The existing CO Boiler bypass stack (PS #9) may be eliminated as part of this Project. The changes
would allow Tesoro to use its ESP to control particulate emissions during bypass events. It is
important to note that Tesoro views this CO Boiler bypass work as being a separate project from the
Waxy Crude Processing Project, given that it addresses the operational issue of being able to use the
ESP during bypass events, and it not economically or technically dependent upon the larger Waxy
Crude Processing Project. However, it has been included with this application given that the work

would be expected to occur during the same timeframe.

2.2.3 Alkylation Unit

The alkylation unit reacts propylene and butylene with isobutane (both purchased and internally
produced) to produce a high octane gasoline component (alkylate). The reaction is catalyzed with
sulfuric acid which is mixed with the feed and high rates of recycle isobutane and then separated.
The heat of reaction is removed by flashing a portion of the feed with the vapor compressed and then
condensed. The condensed liquid feeds the depropanizer to recover LPG and recycle the isobutane
back to the reactor. The reactor effluent is treated and then fractionated to separate recycle isobutane

(back to the reactor), butane product to storage, and alkylate to gasoline blending.

The alkylation unit will be modified for increased throughput with upgrades of pumps, turbines, and
exchangers for increased rate. The isobutane unloading facilities will be upgraded to supply the

alkylation unit.

2.2.4 LPG Loading Facilities
Mixed propylene/propane can be routed to storage and then loaded into rail cars if it is not processed
in the alkylation unit. The LPG loading facilities will be upgraded with additional storage and rail

loading facilities for increased unloading and loading of propane, isobutane, butane, and propylene.
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The completion of the Project will result in an increase in loading and unloading of liquefied

petroleum gases at the LPG Rack. Increases at the LPG Rack include the following activities:

e Propane loading by truck,
e Propylene loading by rail,
e Isobutane unloading by truck and rail, and

e Butane loading and unloading by rail.

2.2.5 Distillate Desulfurization Unit (DDU) Changes
This Project will increase the DDU capacity while improving energy efficiency and maintaining safe
operation. Additional details are presented below.

2.2.5.1 Process Description

The charge to the DDU from the Crude Unit and FCCU is combined in the feed surge drum. The
charge oil is then combined with recycle and make-up hydrogen. The feed enters a two bed reactor
which operates with a hydrogen quench in its middle. The reactor effluent enters the reactor feed/
effluent exchangers. Reactor effluent is then separated into oil, gas, and sour water streams. The oil
stream enters the fractionator for separation into diesel product, gas, and naphtha. The fractionator
bottoms stream (diesel product) is pumped through heat exchangers and to storage. The fractionator
overhead vapor is cooled in the overhead condensers compressed in the K687 compressor, treated in
the low pressure amine contactor, and routed to fuel gas. The overhead naphtha is currently pumped
to the top of the crude tower but may be rerouted to the Gasoline Hydrotreater (GHT) stabilizer,

which would not impact refinery emissions.

2.2.5.2 Equipment Changes

The Project will include the following changes:

e Install a new feed pump replacing one of the existing pumps

o Install new reactor feed/effluent exchangers.

e Install a new reactor to meet distillate specifications

e Modify tower internals and change the location of the feed tray.

o Install a new reboiler/diesel product pump

e Reconfigure the feed and reboiler heaters from a single pass to a dual pass furnace design.

e Install a common convection section for the feed and reboiler furnaces F-680 and F-681.

¢ Repipe the fractionator feed bottoms exchangers from the current configuration of 4 shells in

series to 2 parallel banks of 2 exchangers in series.
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The overhead naphtha plus reflux flow capacity may be increased, or the overhead naphtha stream

may be rerouted to the GHT stabilizer to minimize the reprocessing cost.

2.3 Affected Non-Modified Process Units

The changes at the waxy crude receiving and storage areas, FCCU, VRU, Alky, LPG Loading, and
DDU will impact some of the refinery’s current operations and existing equipment. These impacts
were simulated using process modeling software and the linear programming model, which
incorporates both the FCCU model and gas plant simulation. The impacts determined through the use
of the process model are described in the subsections below.

Fuel gas production and consumption will be higher but no modifications are anticipated to the fuel
gas system. Additional fuel gas will be produced as a result of the increased rate and conversion at
the FCCU offset with increased recovery of LPG. The Project is also likely to increase the heating
value of the fuel gas and require less natural gas to be purchased as make-up to the VV-917 fuel gas
drum. Another impact to the fuel gas system compared to current operations is the pending startup of
the Benzene Saturation Unit (BSU), which will be a consumer of hydrogen from the Ultraformer Unit
(UFU). Tesoro has not yet begun operations of the BSU and is therefore not considered an affected
process unit. Tesoro expects the H,S content in the fuel gas system to decrease compared to baseline
conditions, but for purposes of this NOI, has conservatively assumed that the H,S concentration will

be unchanged compared to the current operations.

To support the increased production rates and associated desulfurization, additional hydrogen may be
purchased through Tesoro’s existing contract with Linde Gas North America, LLC (Linde). Linde is
located at 2351 North 1100 West, Salt Lake City, operating under Approval Order DAQE -
GNO0130910004-08. Linde is a separate stationary source under NSR since it does not meet all three
criteria to be considered a single stationary source with Tesoro (contiguous or adjacent, same SIC
code, common control). In addition, Tesoro will continue to consume less than 50% of the hydrogen
produced by Linde following the Project so the plant is not considered a “support facility” under
federal NSR rules.’

2 August 25, 1999 letter from Robert Miller of EPA Region 5 to William Baumann of Wisconsin DNR.

14



2.3.1 Ultraformer Unit (UFU)

The Project will result in increased utilization of the UFU. There will also be an increase in gas firing
rate at the UFU Furnace (F-1), UFU Regeneration Heater (F-15), and the Ultraformer compressors
(K1s).

2.3.2 Gasoline Hydrotreater (GHT)
Higher conversion to lighter products will result in increased utilization of the GHT. This will
require additional steam for operation of the GHT stripper reboiler. There will also be an increase in

gas firing rate at the GHT process heater (F-701).

2.3.3 Sulfur Recovery Unit (SRU)
The increase in throughput of lighter products from the FCCU and upgrades to the DDU could result

in an increase in sulfur in the feed to the SRU.

As a separate contemporaneous project, Tesoro proposes to install a tail gas treatment unit (TGTU) at
its Sulfur Recovery Unit (SRU) as part of this Project to reduce SO, emissions. TGTUs are designed
to convert additional sulfur compounds back into H,S for recovery as elemental sulfur. This project

is described further in Section 3.5.1.

2.3.4 Cogeneration Unit Turbines

There will be several new electric pumps and an electric wet gas compressor installed as part of the
Project. Minimal emission impacts are anticipated as the refinery has frequently operated the
Cogeneration Turbines at maximum levels and exported electricity. This Project will result in a

reduction of exported power.

2.3.5 Cogeneration Unit Heat Recovery Steam Generating Units (HRSGs)
The Project will result in additional steam requirements at multiple process units to be produced by
the Cogeneration Heat Recovery Steam Generators (HRSGs). A refinery-wide steam balance was

used to determine the projection of refinery steam requirements following the Project.

2.3.6 Cooling Tower UU3

The Project will include modifications to heat exchangers that will increase exchanger sizes. Cooling
water rates will remain relatively constant; however, heat duty load to the cooling tower will
increase. Additionally, Tesoro will clean out the cooling tower lines to improved circulation and

perform maintenance on the drift eliminator to ensure proper operation. As a result of increases in
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exchanger size and therefore surface area where process fluid leaks could occur, Tesoro has

conservatively assumed that emissions will increase from the cooling tower.

2.3.7 Storage Tanks
The Project will require a new Black Wax crude storage tank to replace the existing Tank 188 and a
new Tank 186.

There will also be minor increases in tank emissions associated with the increased throughput of
products. All existing tanks which store materials for which an increase in throughput is projected are

identified below.

Tanks 204, 212, 213: Distillate fuel oil No. 2,

e Tank 242: Heavy catalytic naphtha,

e Tanks 243, 252, 324, 325, 326, 327, 330, 504: Gasoline,
e Tank 321: Light catalytic naphtha,

e Tank 331: Alkylate, and

Tank 503: Ethanol.

Tank 291 is used to store Black Wax crude, a material for which an increase in throughput is
projected. Tesoro is voluntarily taking a VOC emission limit on this tank such that no emission
increase will occur. Refer to Appendix B, Section B.2.11 for a description of the requested emission

limit.

2.3.8 Loading Rack Impacts

The completion of the Project will result in an increase in loading of gasoline and diesel at the
Transport Loading Rack. Tesoro is requesting removal of the gasoline loading limit of 450 MMgal/yr
as part of this Project in order to accommodate the projected gasoline throughput following Project

completion. Additional details of this request are included in Section 3.1.1.1.

2.4 Project Schedule
The estimated start of construction is April 1, 2012, pending permit approval. The first phase of the
project is expected to begin operations in 2013. The second phase of the project is expected to begin

operation in 2014.
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2.5 Relationship to Other Projects

Tesoro has considered the relation of this Project with two recently permitted projects (CONOXx and
FCCU Overhead Condensing), and the 2007 FCCU Reliability Project. Tesoro has considered
whether the projects need to be aggregated for purposes of federal New Source Review (NSR)

applicability as a single “physical change.”

EPA’s policy states that nominally separate changes, which are sufficiently related based on
established criteria, be aggregated into a single common project for the purpose of determining NSR
applicability (i.e., determining the project related emissions increases). To do so, potentially related
individual actions at a source are evaluated to determine whether the activities in the aggregate
should be evaluated as a single project (i.e., one physical or operational change). The EPA policy
documents on aggregation outline an approach that relies upon case-specific factors (e.qg., timing,
funding, and the company’s records) and the relationship between nominally separate activities.
Activities are aggregated together for purposes of determining NSR applicability if there is a
technical or economic relationship between the activities. A collection of EPA’s past policies
relevant to whether a project should be aggregated is included in the April 15, 2010 Federal Register
notice entitled “Prevention of Significant Deterioration (PSD) and Nonattainment New Source
Review (NSR): Aggregation; Reconsideration.”® A summary of those and other relevant aggregation-

related information related to that notice is included in Appendix C.

The terms ‘‘technically dependent’’ and ‘technical dependence’’ describe the interrelationship
between projects such that one project is incapable of performing as planned in the absence of the
other project. This means that, absent another project, the process change cannot operate without
significant impairment, or for the planned amount of hours, or at the planned rating or production
level, or that it operates in a manner that results in a product of inferior quality. Activities are
dependent on each other for their economic viability if the economic revenues or ‘‘Return on
Investment’” (ROI) associated with the project could not be realized without the completion of
another project. EPA proposed an approach that would require that a source treat one project as
economically dependent on another if it is no longer economically viable without the completion of

the other project(s).* Economic viability is measured by assessing the ROl or payback of a project,

% 75 Fed. Reg. 19570, 19,571.
%71 Fed Reg 54246.
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such that a project is not economically viable if it does not pay for itself (e.g., yield a positive ROI)

in the absence of another related project.

Based on this guidance for purposes of the analysis performed in support of this application, to
determine if a technical or economic relationship existed the following questions were asked for each
project that was identified and reviewed:

1. Would the Waxy Crude Processing Project’s operating hours, production rate, or product quality
be impaired if the additional project (under review) was not or had not been performed?

2. Would the additional project’s (under review) operating hours, production rate, or product quality
be impaired if the Waxy Crude Processing Project was not performed?

3. Would the ROI associated with the Waxy Crude Processing Project be reduced if the additional
project (under review) was not or had not been performed?

4. Would the additional project’s (under review) ROI be reduced if the Waxy Crude Processing
Project was not performed?
As the first step in the analysis, a listing of the potential projects requiring evaluation was developed.
Projects were identified based on their proximity in timing with the proposed action and their
possible relationship with emissions units that will be physically modified as part of the proposed
project and their objective relative to the Project’s objective. The results of this effort identified the

following projects for review:

e CONOX Project,
e FCCU Overhead Condensing Project, and
e 2007 FCU Reliability Project.

CONOX Project: The CONOXx Project has been recently approved by the Utah Department of
Environmental Quality and also involves physical modifications at the FCCU. A review of this
project’s technical objective (i.e., to allow operation of the catalyst regenerator using a deeper partial
burn) indicates that to be conservative this work should be aggregated with the Waxy Crude
Processing Project. As a result, Tesoro will not commence construction on the CONOX Project until
the same time as other changes are made to the FCCU under this proposed action, and has considered
the emissions impact of the CONOXx Project as part of the projected emissions associated with the

Waxy Crude Processing Project.

FCCU Overhead Condensing Project: The FCCU Overhead Condensing Project has been recently
approved by the Utah Department of Environmental Quality and also involves physical modifications

at the FCCU. A review of this project’s technical objective (i.e., to improve the operability of the
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FCCU overhead system) indicates that to be conservative this work should be aggregated with the
Waxy Crude Processing Project. As a result, Tesoro will not commence construction on the FCCU
Overhead Condensing Project until the same time as the changes to the FCCU associated with the
Project, and has considered the emissions impact of the FCCU Overhead Condensing Project as part

of the projected emissions following the Project.

2007 FCU Reliability Project: As noted in the NOI for 2007 FCU Reliability Project (2007 Project),
the project was designed to “increase the reliability of the FCU” and “reduce the regenerator
temperature and pressure, increasing feed flexibility by allowing the use of heavier feed stocks.” As
further explained, “[t]he intent of the project is to improve the reliability of the FCU, not to increase
feed capacity nor the production of gasoline and/or diesel.>” Rather, before and after the project,
“FCU throughput capacity . . . remain[ed] at 23,000 barrels per day and production of gasoline and
diesel [did] not increase significantly.®”

In contrast, the Waxy Crude Processing Project’s objective is to increase the facility’s capacity to
produce clean fuels based on significant changes in market conditions that occurred after 2007.
Traditionally, refineries in the Salt Lake City have been constrained by the limited market in Utah
and the limited ability to ship product to other regions of the country. However, on April 19, 20086,
Holly Corporation announced that they were exploring the possibility of constructing a 12-inch
refined products pipeline project from Salt Lake City, Utah to Las Vegas, Nevada (the "UNEV
Pipeline"). On July 9, 2007, Holly Corporation announced plans to construct the UNEV Pipeline.
When construction is completed, this pipeline will significantly increase demand for refined products
produced in the Salt Lake City area and will allow area refineries to efficiently operate at higher
capacities. The proposed project will increase the refinery’s gasoline production capacity, taking
advantage of this pipeline and the new market openings created by the pipeline for the Salt Lake City

refineries.

In addition, beginning in 2010, Black Wax and Yellow Wax crudes became advantaged crudes due to
their cost relative to other crudes available to the Salt Lake City Refinery. As a result, the project

economics are largely based on the ability to process additional Black Wax and Yellow Wax crude.

> May 2006 Fluid Catalytic Cracking Unit (FCU) Reliability Project, Notice of Intent, Section 2.3, page 4.
® IBID Section 2.4, page 5.
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Based on the differing objectives of these two projects, it is concluded that the two projects are not
substantially related from a technical or economic perspective and, therefore, constitute independent

actions. More specifically, the following is the case:

1. The Waxy Crude Processing Project’s operating hours, production rate, or product quality
would not be impaired if the FCU Reliability Project had not been performed. The objective
of the work planned as part of the Waxy Crude Processing Project, and more specifically at the
FCCU, is to increase gasoline and diesel production by increasing the FCCU’s bottoms
conversion and capacity (i.e., to improve the control of and the extent of the cracking reactions
that occur in the FCCU reactor). Extending and expanding the FCCU riser will increase the
bottoms conversion achieved at the FCCU. The modifications to the riser will in-turn allow the
FCCU’s conversion to be maintained at the higher rates allowed by the changes to the existing
wet gas compressor at the VRU. These enhancements, and the subsequent ability to produce more
diesel and gasoline product from the newly identified opportunity crude, (i.e., Black Wax and
Yellow Wax crude) define the technical objective of the Waxy Crude Processing Project. In
contrast, the FCU Reliability Project was directed at improving the reliable operation of the
FCCU regenerator. This was accomplished through multiple changes to the regenerator portion of
the FCCU directed at improving spent catalyst distribution, combustion air distribution, mixing
between the catalyst and combustion air. Additional changes were made to the regenerator
cyclones and stripper to reduce the catalyst particulate emissions and the level of afterburn in the
regenerator. There is no technical relationship between the changes planned to improve the
FCCU’s diesel and gasoline production as part of the Black Was Processing Project and the
changes made as part of the FCU Reliability Project to improve the reliable operation of the
FCCU regenerator.

2. The FCU Reliability Project’s operating hours, production rate, or product quality are not
improved by the Waxy Crude Processing Project. As concluded above, there is no technical
relationship between the changes planned to improve the FCCU’s diesel and gasoline production
as part of the Black Was Processing Project and the changes made as part of the FCU Reliability
Project to improve the reliable operation of the FCCU regenerator.

3. The ROI associated the Waxy Crude Processing Project is not changed by the fact that the
FCU Reliability Project was performed. The ROI associated with the Waxy Crude Processing
Project is based on the additional barrels of diesel and gasoline that will be produced at the
increased processing rates allowed by the changes to the FCCU riser, fractionator and
downstream VRU. At the time the FCU Reliability Project was developed and approved, Black
Wax and Yellow Wax crudes were not considered to be opportunity crudes and the UNEV had
not yet been announced. As a result, the ROI associated with and used to justify the FCU
Reliability Project was based upon a more stable regenerator operation and the benefits the
improved stability would create. Thus, there is no economic relationship between Waxy Crude
Processing Project and the FCU Reliability Project.

4. The ROI associated with the FCU Reliability Project’s ROI is not improved by the Waxy
Crude Processing Project. As concluded above, there is no economic relationship between the
Waxy Crude Processing Project and the FCU Reliability Project.

As a final consideration, it should be noted that the two projects are separated by six (6) years as the

Waxy Crude Processing Project will not be initiated until spring 2012. As a result, it is concluded
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that these two projects constitute separate and independent actions by the Tesoro Salt Lake City

Refinery.
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3.0 NSR Applicability Analysis

Utah rules implement the New Source Review (NSR) permitting program for major sources and
major modifications. Rule R307-403 and R307-405 implement the federal Nonattainment New
Source Review (NNSR) and Prevention of Significant Deterioration (PSD) preconstruction
permitting programs, respectively. Tesoro is currently a major source as defined in Utah Rule R307-
100 and in these federal permitting programs. Therefore, Tesoro has completed an applicability
analysis to determine if this Project is a major modification as defined under Utah rules and the NSR

permitting program.

The NSR pollutants are covered either by the PSD or NNSR permitting programs, but for purposes of
determining applicability as a major modification, the significance thresholds are the same. For
simplicity, Tesoro uses the PSD definitions to describe the applicability analysis. The Utah rules,
approved by EPA on July 15, 2011, reference the PSD rules in effect on July 1, 2008. For purposes
of determining the applicability of the proposed Project, the PSD rules at 40 CFR 52.21 are
incorporated by reference into the Utah rules with one exception relevant to this analysis. The
exception relevant to permitting of this Project is regulation of greenhouse gases in the same manner
as described under the current version of 40 CFR 52.21. The applicability analysis therefore relies
upon and references 40 CFR 52.21.

3.1 “Hybrid Test” of PSD Applicability

An NSR applicability analysis has been conducted for the Project to determine if it is a “major
modification” under NSR regulations. Because this project involves the proposed modification to
both “existing emission units” and “new emissions units,” the “hybrid test” is used to determine if a
“significant emissions increase” and a “significant net emissions increase” of a “regulated NSR

pollutant” will occur. The hybrid test is described as the following:’

“... A significant emissions increase of a regulated NSR pollutant is projected to occur if the sum
of the emissions increases for each emissions unit, using the method specified in paragraphs
(a)(2)(iv)(c) through (e) of this section as applicable with respect to each emissions unit, for each
type of emissions unit equals or exceeds the significant amount for that pollutant (as defined in
paragraph (b)(23) of this section)...”

740 CFR 52.21(a)(2)(iv)(f).
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The hybrid test refers to the use of two emissions increase calculation methods listed in paragraphs
40 CFR 52.21(a)(2)(iv)(c) and (d). The methods prescribed for existing emissions units are described

further below. The remainder of this section focuses on the emissions increase test.

An increase is significant if it exceeds the annual ton per year (tpy) thresholds known as the PSD
significant emission rates, which are listed in Table 3-1 for only those regulated NSR pollutants that

are emitted in quantifiable amounts from emission units affected by this project.

Table 3-1. NSR Significant Emission Rates

Significant Emission Rate

Pollutant” (tpy)
Particulate matter (PM) 25
Particulate matter less than 10 microns (PM o) 15
Particulate matter less than 2.5 microns (PM,s)® 10
Sulfur dioxide (SO,) 40
Nitrogen oxides (NOy) 40
Carbon monoxide (CO) 100
Ozone (03) 40 °©
Sulfuric Acid Mist (H,SO,) 7
Greenhouse gases (mass basis) 0
Greenhouse gases as carbon dioxide equivalents 75,000 °
(COz)

A

Only those NSR pollutants that are emitted in quantifiable amounts from emission units affected by this
project are shown in the table. Condensable particulate matter is included within the definition of PM, PMy,
and PM, 5 as of January 1, 2011.

The significant emission rate for direct PM, s emissions is 10 tpy; additionally this includes 40 tpy of SO,
emissions and/or 40 tpy of NOy emissions unless they are demonstrated not to be a PM, 5 precursor.

The NSR significant emission rate is assessed based on emissions of volatile organic compounds (VOC).

Greenhouse gases are defined as the aggregate group of six greenhouse gases: carbon dioxide, nitrous oxide,
methane, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. The procedures in 40 CFR
52.21(b)(49) are followed to calculate the CO, equivalent emissions. Greenhouse gases are considered a
regulated pollutant for a given project if the project emissions increase of CO,e exceeds 75,000 tpy.
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The definition of “regulated NSR pollutant” includes any pollutant that is “subject to regulation”:®

(50) Regulated NSR pollutant, for purposes of this section, means the following:

(iv) Any pollutant that otherwise is subject to regulation under the Act as defined in paragraph
(b)(49) of this section.

The definition of “subject to regulation” includes detailed provisions on the inclusion of greenhouse

gases (GHG):*

(49) Subject to regulation means, for any air pollutant, that the pollutant is subject to either a
provision in the Clean Air Act, or a nationally-applicable regulation codified by the
Administrator in subchapter C of this chapter, that requires actual control of the quantity of
emissions of that pollutant, and that such a control requirement has taken effect and is operative
to control, limit or restrict the quantity of emissions of that pollutant released from the regulated

activity. Except that:

(i) Greenhouse gases (GHGSs), the air pollutant defined in §86.1818-12(a) of this chapter as the
aggregate group of six greenhouse gases: Carbon dioxide, nitrous oxide, methane,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, shall not be subject to regulation
except as provided in paragraphs (b)(49)(iv) through (v) of this section. ...

(iv) Beginning January 2, 2011, the pollutant GHGs is subject to regulation if:

(a) The stationary source is a new major stationary source for a regulated NSR pollutant that is
not GHGs, and also will emit or will have the potential to emit 75,000 tpy CO2e or more; or

(‘b)) The stationary source is an existing major stationary source for a regulated NSR pollutant
that is not GHGs, and also will have an emissions increase of a regulated NSR pollutant, and an
emissions increase of 75,000 tpy COZ2e or more; and,

(v)_Beginning July 1, 2011, in addition to the provisions in paragraph (b)(49)(iv) of this section,
the pollutant GHGs shall also be subject to regulation

(a) At a new stationary source that will emit or have the potential to emit 100,000 tpy COZ2e; or

( b) At an existing stationary source that emits or has the potential to emit 100,000 tpy COZ2e,
when such stationary source undertakes a physical change or change in the method of operation
that will result in an emissions increase of 75,000 tpy CO2e or more.

Pursuant to 852.21(b)(49), GHG is not subject to regulation and thus is not a regulated NSR pollutant
if the CO.e increase is less than 75,000 tpy. The emissions increase of CO,e from the proposed

project has been calculated in this NOI pursuant to paragraph §52.21(a)(2)(iv) as follows:*

8 40 CFR 52.21(b)(50)
° 40 CFR 52.21(b)(49)
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(iii) The term emissions increase as used in paragraphs (b)(49)(iv) through (v) of this section
shall mean that both a significant emissions increase (as calculated using the procedures in
paragraph (a)(2)(iv) of this section) and a significant net emissions increase (as defined in
paragraphs (b)(3) and (b)(23) of this section) occur. For the pollutant GHGs, an emissions
increase shall be based on tpy CO2e, and shall be calculated assuming the pollutant GHGs is a
regulated NSR pollutant, and “significant” is defined as 75,000 tpy COZ2¢ instead of applying the
value in paragraph (b)(23)(ii) of this section.

“Net emissions increase” means the amount by which the sum of the following exceeds zero:**

“(a) The increase in emissions from a particular physical change or change in the method of
operation at a stationary source as calculated pursuant to paragraph (a)(2)(iv) of this section;
and

(b) Any other increases and decreases in actual emissions at the major stationary source that are
contemporaneous with the particular change and are otherwise creditable. Baseline actual
emissions for calculating increases and decreases under this paragraph (b)(3)(i)(b) shall be
determined as provided in paragraph (b)(48) of this section, except that paragraphs (b)(48)(i)(c)
and (b)(48)(ii)(d) of this section shall not apply.”
The project emissions increase is calculated as the sum of emissions increases from the existing
emissions units that are impacted by this project. If the project emissions increase for a regulated
NSR pollutant is less than the significant emission rate, NSR is not required for that pollutant. If the
emissions increase is greater than the corresponding NSR significant emission rate, a source has four

options:

1. Accept limits on the new or existing emissions units impacted by the project in order to
maintain a project emissions increase less than the NSR significant emission rate,

2. Conduct a netting analysis of contemporaneous creditable increases and decreases to
determine if the net emissions increase is less than the NSR significant emission rate,

3. Use options 1 and 2 together to maintain the net emissions increase to a level less than the
NSR significant emission rate, or

4. Undergo NSR review for the project.

The procedures for performing a netting analysis, as mentioned in Option 2 above, are described in
Section 3.1.3. Tesoro is following Option 3 for this Project because it is proposing an SO, emission

limit at the SRU and has conducted a netting analysis for SO, emissions.

1940 CFR 52.21(b)(49)(iii)
140 CFR 52.21(b)(3)(i).
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3.1.1 Actual-to-Projected-Actual Test for Existing Emissions Units
In 40 CFR 52.21(a)(2)(iv)(c), the actual-to-projected-actual applicability test is described as the

following:

“(c) Actual-to-projected-actual applicability test for projects that only involve existing emissions
units. A significant emissions increase of a regulated NSR pollutant is projected to occur if the
sum of the difference between the projected actual emissions (as defined in paragraph (b)(41) of
this section) and the baseline actual emissions (as defined in paragraphs (b)(48)(i) and (ii) of
this section), for each existing emissions unit, equals or exceeds the significant amount for that
pollutant (as defined in paragraph (b)(23) of this section).”
Terms within this paragraph that have specific definitions include “existing emissions unit,”
“projected actual emissions,” and “baseline actual emissions.” An “existing emissions unit” is any
part of a stationary source that emits any regulated NSR pollutant and has been in existence for at
least two years from the date it first operated.”® A description of “projected actual emissions” and

“baseline actual emissions” are as follows.

3.1.1.1 Projected Actual Emissions

“Projected actual emissions” are calculated as:*®

“... the maximum annual rate, in tons per year, at which an existing emissions unit is projected
to emit a regulated NSR pollutant in any one of the 5 years (12-month period) following the date
the unit resumes regular operation after the project, or in any one of the 10 years following that
date, if the project involves increasing the emissions unit's design capacity or its potential to emit
that regulated NSR pollutant and full utilization of the unit would result in a significant
emissions increase or a significant net emissions increase at the major stationary source.”
A source shall consider when determining projected actual emissions any relevant business or
regulatory information. In addition, fugitive emissions and emissions associated with startups,
shutdowns and malfunctions must be calculated, as applicable. By definition, projected actual
emissions shall exclude the portion of the emissions that an existing unit could have accommodated
during the baseline period and that are also unrelated to the particular project, including any
increased utilization due to product demand growth.* A source may use the emission unit’s potential

to emit in lieu of the aforementioned projected actual emissions calculation.

1240 CFR 52.21(b)(7)(ii).
1340 CFR 52.21(b)(41)(i).
1440 CFR 52.21(b)(41)(ii)(c).
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The projected actual throughput for units is based on engineering and business projections. Projected
emissions are calculated based on annual throughput following startup of the Project and emission
factors representative of expected operation. The emission factors used for the projected emissions

are generally also representative of the baseline period.

The product demand growth exclusions, or emissions that the units were capable of accommodating
during the baseline period, are calculated based on the maximum actual throughput, firing rate, or
emission rate experienced during any 1-month period during the 24-month baseline period for all
units except the loading racks and storage tanks. A utilization factor of 98% was used in the
calculation of annualized emissions that the emission units were “capable of accommodating” during
the baseline period. The utilization factor was multiplied by the maximum monthly observed
throughput rate converted to an annual rate. This utilization factor accounts for normal rate
reductions that occur each year due to mechanical or supply issues. Tesoro conservatively assumes
that none of these normal rate reductions occurred during the month when the maximum throughput
was observed. This 98% utilization factor is equivalent to assuming 175 hours of annual downtime at
each unit. It is also important to note that Tesoro did not include this utilization factor in its projected
post-project throughputs. The net result is a more conservative estimate of the emissions increase.
For loading racks and storage tanks, the emissions that the units were capable of accommodating
during the baseline period are conservatively based on the maximum calendar year emissions during
the baseline period. Tesoro has reviewed this annualized rate to confirm that it could have been
accommodated during the baseline period. The emission factors used to calculate the product demand
growth exclusion are generally consistent with those used for projected emissions, with exceptions

noted in Attachment B.

The difference between the annualized emissions that the units were capable of accommodating and
the baseline actual emissions is excluded (i.e. subtracted from) the projected emissions. The
emissions increase is then calculated by subtracting the baseline actual emissions from the projected
actual emissions. This approach is consistent with that outlined by EPA Region 4 regarding an
applicability analysis completed by Georgia-Pacific Wood Products, LLC, included as

Attachment D."

15 March 18, 2010 letter from Mr. Worley of EPA Region 4 to Mr. Robinson of Georgia-Pacific Wood
Products, LLC.
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SOx Emissions Limit at the FCCU

As part of the FCCU Reliability Project, Tesoro voluntarily accepted emission limits of NO,, SOy,
and filterable PMy, at the FCCU. With this application, Tesoro is requesting relaxation of the SO
limit as described below. Tesoro is not requesting any changes to the NO, or filterable PM3q emission

limits that were established as part of the previous action.

The emissions limit of 705 tons per year (tpy) SOx at the FCCU on a 12-month rolling sum was
based on the sum of the historical baseline actual annual emissions plus 39 tpy and was taken to
maintain minor modification status for the 2007 FCCU Reliability Project. SOx emissions are
calculated as the measured SO, emissions multiplied by a factor of 1.05.'° The SER for SO, that
would otherwise trigger PSD is 40 tpy. A synthetic minor emissions limit is referred to as an “R4”
limit, corresponding to the requirements of 40 CFR 52.21(r)(4) which states:

“At such time that a particular source or modification becomes a major stationary source or
major modification solely by virtue of a relaxation in any enforceable limitation which was
established after August 7, 1980, on the capacity of the source or modification otherwise to emit
a pollutant, such as a restriction on hours of operation, then the requirements or paragraphs (j)
through (s) of this section shall apply to the source or modification as though construction had
not yet commenced on the source or modification.”

In short, if relaxation of an enforceable limit that, in and of itself, causes the particular modification

(i.e., the 2007 FCCU Reliability) to become a major modification, then the facility is subject to PSD

review as if construction had not yet commenced on the modification.

The Waxy Crude Processing Project involves physical changes at the FCCU and will increase the
FCCU’s utilization and corresponding SO, emissions. The physical changes were not envisioned as
part of the 2007 FCCU Reliability project. Based on the analysis described in Section 2.5, the 2007

and 2012 projects are considered separate modifications for purposes of PSD applicability.

The PSD program as promulgated in 1980 relies on an annualized ton per year applicability approach
to determine if a project is a major modification.*” Such an approach takes into account the level of

utilization for which the equipment is operated in a year, meaning that a project can choose to avoid

'® AO Condition 11.B.3.d.1.

" The original PSD rule in 1974 had a different applicability test using hourly emissions at maximum capacity
before versus after the project. This test is the same as that in the New Source Performance Standards (NSPS)
program in 40 CFR 60.
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PSD by accepting operational limits on capacity or hours of use. If these limits are made enforceable,

they are reflected in the source’s PTE.

The EPA was concerned that this new applicability test would allow a source to circumvent the
preconstruction requirements of the rule by accepting an operational limit that was unrealistic (i.e.,
the source intended to use it for longer than was prescribed in order to satisfy profit goals). The
source could obtain a minor permit relatively quickly and begin construction earlier than if it had to
wait for a major PSD permit, then after startup the source could apply for a major NSR permit to

relax the original limit.

EPA addressed this issue through the “source obligation” provision at 40 CFR 52.21(r)(4). In the
1980 final rule (45 FR 52689), EPA described the R4 provision as follows:

“Finally, as a result of today’s policy, a potential problem exists concerning the future
relaxation of a preconstruction permit that previously caused a proposed stationary source to
enjoy minor rather than major status. For example, a source might evade NSR through
agreement to unrealistically stringent operating limitations in its permit, and later obtain a
relaxation of this condition. The Agency believes that the problem can be dealt with by 40 CFR
$352.21(r)(4), entitled “Source Obligation.” That paragraph provides that any owner or operator
of a source, who would receive a relaxation of a permit condition that had enabled avoidance of
NSR, would then become subject to review for all units subject to the original permit, as if they
were new sources. In other words, if operational limitations are to be considered as an aspect of
a source’s design, it is reasonable that the permit accurately incorporate that design. If such
operation is changed, the permit and concomitant obligations should be correspondingly
changed.”

Finally, in 1989 EPA described three options available in the event that a PSD avoidance condition

will be exceeded (54 FR 27280):

“1. Enforce the limitations in the permit, but allow the source to retain its minor status when the
source intends to adhere to the emissions limitations in the future;

2. Invoke the source obligations in R4 and require the source to obtain a major NSR permit, but
without penalty, when there is a legitimate reason for the source to request the relaxation (e.g.,
as a change in business plans); or

3. Determine that the source obtained a permit containing limitations allowing it to escape major
NSR without intending to actually operate as a minor source, with the appropriate penalty for
such deliberate circumvention.”

EPA differentiates between circumvention (Option 3) and legitimate business plan changes

(Option 2) as a function of addressing operational limits. However, no statement is made in a

regulatory preamble as to the disposition of R4 limits when a future physical change is made to the

emissions unit. The common belief as to why EPA did not address this is because the policy focuses
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on sources that would take a limit, then ask for a relaxation of that limit without any other associated
physical or operational change. The key term in the R4 provision is “solely” — the only action
requested by the source is to relax the limit that avoided PSD. Therefore, if a legitimate future
modification is requested as part of the proposed relaxation, that relaxation is not the sole action

being requested.

Based on this regulatory history, it is concluded that the R4 provision was not intended to apply to
future legitimate modifications. As another basis for this conclusion, if R4 were to apply to all future
modifications, then an emissions unit would be allowed only one minor modification in its entire life.
Given the hair-trigger definition of modification where any non-routine change can potentially be a
modification to the unit, a source could never expand an emission unit’s capacity to accommodate
ever-changing market conditions. The PSD program does not cap emissions on a given unit after a
single modification; rather, it evaluates applicability on actual annual emissions resulting from an
individual project/modification. As long as a project is not divided into multiple modifications
(called “sham” permitting), then each project should be evaluated individually for PSD ap plicability.
If the PSD applicability determination requires that an R4 limit be removed or changed to be
consistent with the new potential to emit (or projected actual emissions) of the emissions unit, then a
permit modification is needed; however, the original project for which the initial limit was taken

should not be subject to PSD review.

It should be noted that the 705 tpy SOx limit on the FCCU, which was proposed as part of the 2007
FCCU Reliability Project permitting, is an artifact of the 1980 PSD rule and EPA's policy which
generally requires the use of an actual to potential emissions increase test as the basis for to
determining PSD applicability. Since then, the 2002 PSD Reform Rule has been incorporated into
Utah's approved SIP. Under the Reform Rule, a baseline to projected actual emissions test, which is
used to determine the directly attributable project related emissions increases, is allowed. If the
baseline to projected actual emissions had been allowed and used as part of the 2007 FCCU

Reliability Project's permitting, no annual emissions limit would have been required.

In an April 14, 2011 meeting, Tesoro reviewed in further detail with UDAQ the above permitting
guidance showing that removal of the previous 705 tpy SOx limit on the FCCU is appropriate,

because of the extensive physical changes to the FCCU that are separate from the 2007 Project.
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Gasoline Loading Throughput Limit at the TLR

As part of the Transport Loading Rack Expansion (1996), the Salt Lake City Refinery voluntarily
accepted a loading rate limit of 450 million gallons per year of gasoline under Approval Order
DAQE-378-96, now authorized under Approval Order DAQE-AN103350055-11. The loading rate
limit was taken such that the project resulted in a net decrease in VOC emissions. With this
application, Tesoro is requesting removal of the gasoline loading limit. Tesoro has projected that the
gasoline loading rate may exceed 450 million gallons per year following the Project.

The Waxy Crude Processing Project involves physical changes at the refinery and will increase the
gasoline product loaded out from the refinery. The physical changes associated with waxy crude
processing were not envisioned as part of the Transport Loading Rack Expansion. Based on the
regulatory principles described above for the FCCU SOx emissions limit, this Project is considered a
separate modification from the Transport Loading Rack Expansion in 1996. The 450 million gallons
per year throughput limit served its purpose for the original Rack Expansion project. The emissions
increase associated with increasing the gasoline loading rate above the existing limit and pursuant to
the Waxy Crude Processing Project is accounted for in this NSR analysis. Upon startup of the Project
following completion of the second phase of construction, the existing gasoline throughput limit will

no longer be an applicable requirement.

3.1.1.2 Baseline Actual Emissions

“Baseline actual emissions” for an existing emissions unit are calculated as:

“... the average rate, in tons per year, at which the emissions unit actually emitted the pollutant
during any consecutive 24-month period selected by the owner or operator within the 10-year
period immediately preceding either the date the owner or operator begins actual construction of
the project, or the date a complete permit application is received by the Administrator for a
permit required under this section or by the reviewing authority for a permit required by a plan,
whichever is earlier, except that the 10-year period shall not include any period earlier than
November 15, 1990.”
For baseline actual emissions, Tesoro has defined a 24-month baseline period specific to each NSR
pollutant. Tesoro has considered emissions between January 1, 2008 and June 30, 2011, for all
pollutants for its baseline emissions analysis. The 24-month baseline periods are chosen because they
are considered the most representative of past and current capabilities of units being affected by this
project for those pollutants (i.e., this time period is indicative of capabilities that exist today and
could be utilized with variations in crude slate or intermediates). Refer to Attachment B for

documentation of the baseline periods selected and the calculated baseline actual emissions.
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As with projected actual emissions, baseline actual emissions shall include fugitive emissions and
emissions associated with startups, shutdowns, and malfunctions.*® The baseline emissions are
adjusted downwards to remove non-compliant emissions that may have occurred during the 24-
month baseline or emissions that would have exceeded a current emission limitation.™ Tesoro has
adjusted downward measured fuel gas H,S concentrations that exceeded the applicable emission limit
under NSPS Subpart J, during certain startup, shutdown, and malfunction events during the baseline
period.

Generally, baseline actual emissions are calculated according to the following hierarchy:

1. Continuous emission monitoring system (CEMS) data
2. Stack test results and measured process data

3. Standard emission factors from public sources and measured process data (i.e. EPA’s AP-42)

The only exception to this hierarchy is for calculation of SO, emissions from the Cogeneration Unit.
Tesoro operates an SO, CEMS at the stack to determine compliance with NSPS Subpart J for the
fired HRSG duct burners and maintains this CEMS in accordance with Appendix B to 40 CFR 60.
The concentration readings are typically less than 5 ppmv, and there is no exhaust gas flow meter.
Tesoro calculated actual emissions using the CEMS data and a site-specific F-factor and compared
those results to calculated emissions using the measured fuel gas H,S concentrations. The calculated
actual emissions using the CEMS data were higher than the calculated actual emissions using the
measured H,S concentrations, which would result in an inappropriately high baseline actual emission
rate. Therefore, Tesoro has calculated the baseline actual emissions from the Cogeneration Unit
based on the measured fuel gas H,S concentrations since this approach is conservative for purposes

of determining PSD applicability.

3.1.2 Actual-to-Potential Test for New Emissions Units

In 40 CFR 52.21(a)(2)(iv)(d), the actual-to-potential applicability test is described as the following:

“(d) Actual-to-potential test for projects that only involve construction of a new emissions
unit(s). A significant emissions increase of a regulated NSR pollutant is projected to occur if the
sum of the difference between the potential to emit (as defined in paragraph (b)(4) of this
section) from each new emissions unit following completion of the project and the baseline actual
emissions (as defined in paragraph (b)(48)(iii) of this section) of these units before the project

18 40 CFR 52.21(b)(48)(ii)(a).
1940 CFR 52.21(b)(48)(ii)(b)-(c).
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equals or exceeds the significant amount for that pollutant (as defined in paragraph (b)(23) of
this section).”

29 ¢

Terms within this paragraph that have specific definitions include “new emissions unit,” “potential to
emit,” and “baseline actual emissions.” A “new emissions unit” is any part of a stationary source that
emits any regulated NSR pollutant and is or will be newly constructed and has existed for less than
two years from the date such emissions unit first operated.?® A description of “potential to emit” and

“baseline actual emissions” are as follows.
“Potential to emit” is defined as; &

“... the maximum capacity of a stationary source to emit a pollutant under its physical and
operational design. Any physical or operational limitation on the capacity of the source to emit a
pollutant, including air pollution control equipment and restrictions on hours of operation or on
the type or amount of material combusted, stored, or processed, shall be treated as part of its
design if the limitation or the effect it would have on emissions is federally enforceable...”
The potential to emit for an emissions unit yet to be constructed is generally calculated as the product
of its hourly maximum throughput or heat input capacity and an uncontrolled emission factor, which
may be from EPA documents (e.g., AP-42), a manufacturer performance guarantee, existing
regulatory standards (e.g., a New Source Performance Standard), or from other information sources.
Federally enforceable emission limitations on the capacity of the source to emit a pollutant (e.g., air
pollution control equipment, restriction on hours of operation) may be taken to reduce the unit’s

potential to emit.

The methodology in this section may also be applied to estimate maximum emissions from existing

emission units to reduce post-project annual emission recordkeeping requirements.

3.1.3 The Netting Equation

For an existing major source for all pollutants, if the project emissions increase of a regulated
pollutant exceeds the NSR significant emission rate in Table 3-1, a netting analysis can be performed
to indentify creditable contemporaneous emission increases and decreases that have occurred at the

refinery. The netting analysis is performed in three steps outlined as follows:

1. Define Contemporaneous Period. The contemporaneous period begins with the date five

years prior to the estimated (or actual) date of start of construction and ends with the date the

2 40 CFR 52.21(b)(7)(ii).
21 40 CFR 52.21(b)(4).
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emissions increase from the particular change occurs. The term “contemporaneous” is

described in more detail below.

2. ldentify Emission Increases/Decreases. All creditable contemporaneous actual emission
increases and decreases that were a result of physical changes or changes in the method of

operation at the plant site are summed together.

3. Calculate Net Emissions Increase. The emission increases associated with the new
modification (i.e., the Project) are added to the contemporaneous increases and decreases to
determine the “net emissions increase”. If the net emissions increase for any pollutant
exceeds the corresponding NSR significant emission rate, that pollutant is subject to the NSR

preconstruction permitting requirements.

The contemporaneous emission changes that constitute the second part of the netting equation are
also specifically defined and have several qualifiers. Under Federal PSD regulations, an emissions
change is contemporaneous to a given project if it occurred within the five years preceding the start
of construction of the project or if it will occur between the time construction commences and
operation begins. This definition is straightforward. However, the second main qualifier is that the
contemporaneous emissions change must be “creditable”. A contemporaneous emissions increase for
a given pollutant is not creditable if that increase was previously relied upon in the issuance of a PSD
permit. EPA guidance is clear that emissions increases or decreases of a given pollutant considered in
netting a source out of PSD applicability for that pollutant are not “relied upon” and thus remain
creditable for future netting analyses. An emissions increase is creditable to the extent that the new
level of actual emissions exceeds the old. An emissions decrease is creditable only to the extent that
1) the old level of actual or allowable emissions, whichever is lower, exceeds the new level of actual
emissions; 2) it is federally enforceable; and 3) it has approximately the same qualitative significance

for public health and welfare as that attributed to the increase from the particular change.

3.2 Affected Units at the Salt Lake City Refinery
All existing, non-modified emission units at the Salt Lake City Refinery were reviewed to determine
if the project will result in an emissions increase. Units that will experience an emissions increase

due to the project (i.e., be affected by the project) are presented in Table 3-2.
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Table 3-2. Summary of Affected Emission Units

Emission Unit

New / Existing

Modified / Non-modified

Crude Unit Furnace H-101 Existing Non-modified
UFU Furnace F-1 Existing Non-modified
UFU Regeneration Heater F-15 Existing Non-modified
FCCU/ CO Boiler Existing Modified
DDU Charge Heater F-680 Existing Non-modified
DDU Rerun Reboiler F-681 Existing Non-modified
Ultraformer Compressors K1s Existing Non-modified
Cooling Tower UU3 Existing Modified
SRU/TGI Existing Non-modified
FGDU/SWS Flare Existing Non-modified
GHT Heater F-701 Existing Non-modified
Cogeneration Unit CG1 and CG2 | Existing Non-modified
LPG Rack Existing Modified
Loading Rack Existing Non-modified
New/Replaced Components Existing Modified
Tanks 204, 212, 213, 242, 243, Existing Non-modified
252, 291, 321, 324, 325, 326, 327,

330, 331, 503, 504

Tank 188 (Black Wax Crude) New N/A

Tank 186 (Yellow Wax Crude) New N/A

DDU Reactor (vented to South New N/A

Flare during SSM events)

VRU Vessels (vented to North New N/A

Flare during SSM events)

New Benzene Control Equipment | New N/A

3.3 Emission Units Not Impacted by Project

The following major units at the Salt Lake City Refinery will not experience increased utilization as

a result of implementing the proposed project scope:
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e South Flare (PS #7): The additional DDU Reactor will vent to the South Flare during SSM
events. For purposes of the NSR analysis, these emissions are accounted for separately. The
project does not otherwise result in an increase in emissions at the South Flare.

o North Flare (PS #8): The new VRU vessels will vent to the North Flare during SSM events. For
purposes of the NSR analysis, these emissions are accounted for separately. The project does not
otherwise result in an increase in emissions at the North Flare.

e Emergency/Standby Sources: Inherently not affected by changes in process rate.

e Cooling Tower UU2: No equipment in the UU2 cooling water system is being modified nor is the
circulation rate increasing as part of the proposed Project.

3.4 Project Emissions Increase Summary

Table 3-3 presents a summary of the Project emissions increase. The Project emissions increase are
less than their respective NSR significant emission rates for NO,, CO, PM, PMyq, PM, 5, VOC,
H,SO,, and the CO.e trigger level of 75,000 tpy., therefore the Project does not trigger NSR for these
pollutants or GHGs. The project emissions increase is greater than the NSR significant emission rate
for SO,. As a result, Tesoro has conducted a netting analysis to determine if the net emissions

increase of SO, is greater than the significant emission rate, contained in Section 3.5.
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Table 3-3. Waxy Crude Processing Project Emissions Increases (tpy)

Emission Unit NOx SO, CO PM PMy, PM, 5 VOC H,SO, GHG

(COz)

Crude Unit Furnace H-101 0.00 0.00 0.06 0.00 0.00 0.00 0.10 0.00 1,161

FCCU/CO Boiler 24.93 116.51 6.93 5.70 4.90 3.89 0.00 6.72 39,826
Ultraformer Unit Furnace F-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
UFU Regeneration Heater F-15 0.27 0.00 0.13 0.01 0.01 0.01 0.01 0.00 0
DDU Charge Heater F-680 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
DDU Rerun Reboiler F-681 0.46 0.00 0.61 0.15 0.15 0.15 0.04 0.00 0
SRU/TGI 0.24 0.00 0.20 0.02 0.02 0.02 0.01 0.00 0
FGDU/SWS (SRU) Flare 0.00 15.03 0.00 0.00 0.00 0.00 0.00 0.15 4
GHT Unit F-701 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Ultraformer Compressors (K1s) 0.32 0.00 0.11 0.01 0.01 0.01 0.01 0.00 46
Cooling Tower UU3 0.00 0.00 0.00 3.09 1.42 0.01 0.00 0.00 0
Cogeneration Unit Turbines 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Cogeneration Unit HRSGs 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0
LPG Rack 0.01 0.00 0.00 0.00 0.00 0.00 0.67 0.00 37
Gasoline and Diesel Loadout 0.00 0.00 0.00 0.00 0.00 0.00 14.72 0.00 0
Storage Tanks 0.00 0.00 0.00 0.00 0.00 0.00 6.45 0.00 0
New and Replaced Components 0.00 0.00 0.00 0.00 0.00 0.00 5.19 0.00 0
DDU Reactor (SSM events) 0.00 0.07 0.03 0.00 0.00 0.00 0.01 0.00 6
VRU Vessels (SSM events) 0.00 0.03 0.02 0.00 0.00 0.00 0.01 0.00 0
NESHAP Control System 0.93 0.07 0.78 0.07 0.07 0.07 0.84 0.00 0

Project Emissions Increase (tpy) 27.15 131.71 8.86 9.05 6.57 4.15 28.12 6.87 41,080

NSR significant emission rate (tpy) 40 40 100 25 15 10 40 7 75,000
Is Project Emissions Increase > SER? No Yes No No No No No No No
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3.5 PSD Netting Analysis

The following steps are performed in accordance with PSD netting requirements to determine if the
net emissions increase of SO, is greater than the PSD significant emission rate (SER).

Step 1: Determine the emissions increase from the proposed project only.

The project emissions increase is summarized in Table 3-3. Netting analysis is only performed for

SO, as it is the only pollutant with a project-related increase greater than the PSD SER.
Step 2: Determine the contemporaneous period.

The contemporaneous period begins on the date five years before construction commences on the
proposed modification and ends on the date the emissions increase from the proposed modification
occurs. Construction on the Waxy Crude Processing Project is expected to commence as early as

April 1, 2012, therefore Tesoro is considering the contemporaneous period to begin on April 1, 2007.

Step 3: Sum the emissions change to determine the net emissions increase. Compare the net

emissions increase to the PSD significant emission rate.

If the net emissions increase is less than the corresponding PSD significant emission rate, the project
is not subject to PSD review. If the net emissions increase is greater than the corresponding PSD

significant rate, the project is subject to PSD review.

See Table 3-4 for the contemporaneous project emission calculations. The list of contemporaneous
projects was determined through a detailed review of all projects undertaken at the Salt Lake City
Refinery since April 1, 2007. The increases in SO, emissions are conservatively based on permitted
emission increases. Tesoro reserves the right to review these contemporaneous emission increases in

the future.
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Table 3-4. Contemporaneous Project SO, Emissions and NSR Applicability (tpy)

SO, Emissions

Project Name Change (tpy) Notes

2007 FCU Reliability Project +39.00 Project completed.

GHT Project +19.24 Project completed.

BenSat Unit +1.29 Unit under construction, startup will occur
prior to May 1, 2012.

CONOX Project -- See Section 2.5. The project is aggregated
with the Waxy Crude Processing Project.

LPG Recovery Project +0.003 Startup will occur prior to May 1, 2012.

UFU Scrubber +0.05 Startup will occur prior to May 1, 2012.

FCCU Overhead Condensing -- See Section 2.5. The project is aggregated

Project with the Waxy Crude Processing Project.

Re-routing PDO to VRU +1.84 Startup will occur prior to May 1, 2012.

SRU Tail Gas Unit -259.39 Startup will occur prior to completion of
the Project.

Netting Analysis: Sum of -197.97

Contemporaneous Creditable

Increases and Decreases

Excluding Project Emissions

Increase (tpy)

Project Emissions Increase (tpy) 131.71 See Table 3-3.

Net Emissions Increase [Project -66.26

Emissions Increase + Netting

Analysis CCI/CCD] (tpy)

NSR significant emission rate 40

(tpy)

Is Net Emissions Increase No

Greater than NSR significant
emission rate?

3.5.1 SRU Tail Gas Treatment Unit
As a separate contemporaneous project, Tesoro will install a tail gas treatment unit (TGTU) at its

Sulfur Recovery Unit (SRU) to reduce SO, emissions. TGTUs are designed to convert additional

sulfur compounds back into H,S for recovery as elemental sulfur.

As the first step in the TGTU, a new small electric heater will heat hot oil that will be used to preheat

the SRU tail gas to the hydrogenation reactor. The heated gasses, along with hydrogen, are then
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mixed and introduced to a hydrogenation reactor. In the reactor, all sulfur compounds will be reduced
to H,S in an exothermic reaction. The gas will be cooled in a quench tower to a suitable temperature
for amine treatment, and sour water is condensed from the stream. The gases will be compressed in a
small blower, cooled, and routed to an amine absorber, and the treated gases will then be routed to
the existing SRU Tail Gas Incinerator (TGI). The amine solution will be regenerated to release the

absorbed acid gas which will be recycled to the SRU.

To accommodate the recycle gas from the TGTU, the existing undersized spare SRU air blower may
be upgraded. Further, the TGTU will be installed such that gases may bypass the TGTU directly to
the TGI in the event of a TGTU malfunction. To minimize emissions the TGTU will be designed for
start-up prior to the SRU and shutdown following SRU shutdown.

3.6 PSD Applicability Determination

As previously noted, the Project emissions increase is less than the NSR significant emission rate for
NO,, CO, PM, PMy,, PM, 5, VOC, H,S0O,, and the CO,e trigger level, therefore the Project does not
trigger NSR for those pollutants. The net emissions increase is less than the NSR significant emission

rate for SO,; therefore the Project does not trigger NSR for SO,.

3.6.1 “Reasonable Possibility” Requirements
On December 21, 2007, the US EPA promulgated updates to the federal PSD rules at 40 CFR

52.21(r)(6)(vi) that defines when an owner/operator of a major source is required to conduct
recordkeeping and reporting when using the baseline-actual-to-projected-actual emissions increase
calculation methodology. The Utah Air Quality Board has adopted the federal PSD rules as they
existed in the Code of Federal Regulations on July 1, 2008, at R307-405.

A “reasonable possibility” occurs when the project is calculated to result in either:??

“(a ) A projected actual emissions increase of at least 50 percent of the amount that is a
“significant emissions increase,” as defined under paragraph (b)(40) of this section (without
reference to the amount that is a significant net emissions increase), for the regulated NSR
pollutant; or

(b)) A projected actual emissions increase that, added to the amount of emissions excluded under
paragraph (b)(41)(ii)( c ) of this section, sums to at least 50 percent of the amount that is a
“significant emissions increase,” as defined under paragraph (b)(40) of this section (without
reference to the amount that is a significant net emissions increase), for the regulated NSR

2240 CFR 52.21(r)(6)(vi)(a)-(b)
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pollutant. For a project for which a reasonable possibility occurs only within the meaning of

paragraph (r)(6)(vi)( b ) of this section, and not also within the meaning of paragraph (r)(6)(vi)(

a ) of this section, then provisions (v)(6)(ii) through (v) do not apply to the project.”
A summary of reasonable possibility applicability and requirements is shown in Table 3-5 below.
Tesoro is required to complete a preconstruction determination (i.e., pre-project recordkeeping) for
NO,, SO,, CO, PM, PM;q, PM, 5, and H,SO,. Tesoro is also required to keep records of post-project
annual actual emissions of NOy, SO,, VOC, and H,SO,. The project emissions increase of CO.e is
less than 75,000 tpy trigger level; therefore, GHG is not a regulated NSR pollutant for this project.
Since GHG is not a regulated NSR pollutant for the project, reasonable possibility recordkeeping
requirements do not apply.
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Table 3-5. Summary of Reasonable Possibility Applicability and Requirements

NOx SO, Cco PM PMj PM;s VOC H,SO, GHG
(COz)
Project Emission Increase (tpy) 27.15 131.71 8.86 9.05 6.57 4.15 28.12 6.87
Demand Growth Exclusion (tpy) 29.71 73.06 85.44 49.95 44.47 37.68 2.72 4.41
Project Emission Increase + Demand
Growth Exclusion (tpy) 56.86 204.77 94.30 59.00 51.04 41.83 30.85 11.28
PSD Significant Emission Rate (SER)
(tpy) 40 40 100 25 15 10 40 7
Is Project Emission Increase Greater
than 1/2 of the PSD Significant N/A
Emission Rate? Yes Yes No No No No Yes Yes
Is Project Emission Increase + Demand
Growth Exclusion Greater than 1/2 of
the PSD Significant Emission Rate? Yes Yes Yes Yes Yes Yes Yes Yes
Is Preconstruction Determination
Required? Yes Yes Yes Yes Yes Yes Yes Yes
Is Recordkeeping of Annual Actual
Emissions Required? Yes Yes No No No No Yes Yes
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The preconstruction requirements are as follows:?

“(i) Before beginning actual construction of the project, the owner or operator shall document
and maintain a record of the following information:

(a) A description of the project;

(‘b)) Identification of the emissions unit(s) whose emissions of a regulated NSR pollutant could be
affected by the project; and

(¢ ) A description of the applicability test used to determine that the project is not a major
modification for any regulated NSR pollutant, including the baseline actual emissions, the
projected actual emissions, the amount of emissions excluded under paragraph (b)(41)(ii)( ¢ ) of
this section and an explanation for why such amount was excluded, and any netting calculations,
if applicable.”
This applicability analysis satisfies the preconstruction requirements. Beyond these preconstruction
requirements, monitoring of future actual calendar-year annual emissions is required as described

below.?

“(iii) The owner or operator shall monitor the emissions of any regulated NSR pollutant that
could increase as a result of the project and that is emitted by any emissions unit identified in
paragraph (r)(6)(i)( b ) of this section; and calculate and maintain a record of the annual
emissions, in tons per year on a calendar year basis, for a period of 5 years following resumption
of regular operations after the change, or for a period of 10 years following resumption of
regular operations after the change if the project increases the design capacity or potential to
emit of that regulated NSR pollutant at such emissions unit.”
Post-project recordkeeping of NO,, SO,, VOC, and H,SO, emissions from the existing emissions
units affected by the project, and from which projected actual emission calculations are used in the
preconstruction determination, is required to be maintained. Tesoro will keep records of annual
actual emissions of these pollutants following resumption of regular operations after the change,

consistent with 40 CFR 52.21(r)(6).

As described in Section 2.4, the project will be constructed in two major phases for constructability
purposes. There will be an interim period after the first phase of construction is completed and prior
to the second phase of construction. The reasonable possibility post-project recordkeeping
requirements do not apply in the interim period during construction of the second phase, since this
Project is considered a single modification under NSR regulations. A significant SO, emission

increase following the first phase of construction will not occur regardless of whether the TGTU is

% 40 CFR 52.21(r)(6)(i)
% 40 CFR 52.21(r)(6)(iii)
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installed. In order to confirm that a significant emission increase will not occur if the TGTU is not
installed after the first phase and before completion of the second phase, Tesoro shall track its 12-
month rolling SO, emissions from the emission units affected by the Project beginning from the date
that regular operations resume after completion of the first phase until the date that regular operations
begin following the second phase of construction. Tesoro will compare these interim 12-month
rolling actual emissions to the annual emissions that the affected units were capable of
accommodating during the baseline period as shown in Table 3-6 below. Emissions from the SRU
Flare will not be included since it is only considered an affected emission unit as a result of installing
the TGTU, which is scheduled to occur in the second construction phase.

Table 3-6. Summary of SO, Emissions that Project-lmpacted Emission Units are Capable of
Accommodating

Emission Units SO (tpy)
Crude Unit Furnace H-101 5.54
FCCU/CO Boiler 645.38
Ultraformer Unit Furnace F-1 5.16
UFU Regeneration Heater F-15 0.30
DDU Charge Heater F-680 1.01
DDU Rerun Reboiler F-681 0.84
SRU/TGI 399.42
FGDU/SWS (SRU) Flare 0.37
GHT Unit F-701 0.28
Ultraformer Compressors (K1s) 0.01
Cooling Tower UU3 N/A
Cogeneration Unit Turbines 0.63
Cogeneration Unit HRSGs 6.47
LPG Rack N/A
Gasoline and Diesel Loadout N/A
Storage Tanks N/A
New and Replaced Components N/A
DDU Reactor (SSM events) 0.00
VRU Vessels (SSM events) 0.00
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Emission Units SO; (tpy)
NESHAP Control System 0.00

N/A = Not Applicable (Units do not emit SO,)

The reasonable possibility regulations are not completely clear with respect to treatment/inclusion of
new emissions units. The provisions of (r)(6) apply only to existing emission units. It does not appear
that future actual annual emissions recordkeeping would be required or allowed. However, as noted
above, PSD applicability is inherently considered a project-wide determination and some
representation of all project-affected emission units may be necessary for Tesoro’s annual review of
actual emissions. In an abundance of caution, Tesoro will maintain records of future actual calendar-
year annual emissions from all emissions units affected by the project, regardless of whether the
actual-to-projected-actual or actual-to-potential emissions calculation methodology is employed in

the preconstruction determination.
Tesoro is required to review its actual emissions annually as follows:*

“(v) If the unit is an existing unit other than an electric utility steam generating unit, the owner
or operator shall submit a report to the Administrator if the annual emissions, in tons per year,
from the project identified in paragraph (r)(6)(i) of this section, exceed the baseline actual
emissions (as documented and maintained pursuant to paragraph (r)(6)(i)( ¢ ) of this section), by
a significant amount (as defined in paragraph (b)(23) of this section) for that regulated NSR
pollutant, and if such emissions differ from the preconstruction projection as documented and
maintained pursuant to paragraph (r)(6)(i)( ¢ ) of this section. Such report shall be submitted to
the Administrator within 60 days after the end of such year. The report shall contain the
following:

(a) The name, address and telephone number of the major stationary source;

(b)) The annual emissions as calculated pursuant to paragraph (r)(6)(iii) of this section; and

(¢ ) Any other information that the owner or operator wishes to include in the report (e.g., an

explanation as to why the emissions differ from the preconstruction projection).”
Tesoro will review its future calendar-year actual emissions, beginning with the first calendar year
after issuance of the AO, to determine if the actual emissions exceed the baseline actual emissions by
a significant amount. If this occurs, it will also differ from the preconstruction projected as
documented in this applicability analysis. In this event, Tesoro will submit a report within 60 days

after the end of the calendar year.

%5 40 CFR 52.21(r)(6)(V)
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4.0 Regulatory Applicability and Compliance

Demonstration

In addition to the PSD analysis detailed in Section 3.0, Tesoro has completed an applicability review

of all other Federal and State air quality regulations as part of the air permit application process.

Table 4-1 provides a summary of the major air quality programs that were reviewed for the project.

Each regulation which requires explanation is described in the following sections. Certain aspects of

the Project result in the triggering of new applicable requirements.

Table 4-1. Summary of Air Quality Regulatory Applicability for the Project

Unclassified Areas (PSD)

Report Regulatory | Does This Project Trigger New
Section Program Description Citation Applicable Requirements?
National Ambient Air Quality Standards 40 CFR 50 No
(NAAQS)
3.0 New Source Review (NSR) 40 CFR 52 No
4.1 New Source Performance Standards (NSPS) 40 CFR 60 Yes
42 National Emission Standards for Hazardous 40 CFR 61 Yes
' Air Pollutants (NESHAPS)
4.2 NESHAPs for Source Categories 40 CFR 63 Yes
L RISk. Management Programg for Chemical 40 CFR 68 No
Accidental Release Prevention
--- Title V Operating Permit 40 CFR 70 No
--- Acid Rain Requirements 40 CFR 72 No
Stratospheric Ozone Protection Requirements | 40 CFR 82 No
Utah State Rules UAC R307
4.1 Stationary Sources R307-210 Yes
4.2 National Emission Standards for Hazardous R307-214 Yes
Air Pollutants
Ozone Nonattainment and Maintenance
4.3 Areas: Control of Hydrocarbon Emissions in R307-326 No
Petroleum Refineries
Ozone Nonattainment and Maintenance
4.4 Areas: Petroleum Liquid Storage R307-327 No
4.5 Permit: New and Modified Sources R307-401 Yes
4.6 Nonattainment and Maintenance Areas R307-403 No
4.7 Permits: Major Sources in Attainment or R307-405 No
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Report Regulatory | Does This Project Trigger New

Section Program Description Citation Applicable Requirements?
4.8 Visibility R307-406 No
4.9 Permits: Emissions Impact Analysis R307-410 No
- Permits: Fees for Approval Orders R307-414 No
4.10 Permits: Ozone Offset Requirements in Davis | R307-420 No
and Salt Lake Counties
a1 | T P Offet Reurements 0 Slt | gy o
4.12 Consent Decree No
4.13 Approval Orders No

4.1 R307-210: Stationary Sources

New Source Performance Standards (NSPS) are incorporated by reference into the UDAQ
regulations. Applicability and compliance with Subparts Db, Dc, J/Ja, Kb, GGGa, NNN, and QQQ
are discussed below in additional detail. Regulatory coverage for other subparts currently applicable
to the facility (Subparts K, Ka, GG, and GGG as listed in Section 11l of the AO) will not change as a

result of this project.

4.1.1 Subpart Db: Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units

The affected facility to which Subpart Db applies is each steam generating unit, defined as a device
that combusts any fuel or byproduct/waste and produces steam or heats any heat transfer medium,
that commences construction, reconstruction, or modification after June 19, 1984, and has a heat
input capacity greater than 100 MMBtu/hr. The CO Boiler is a steam generating unit that has not
been constructed, reconstructed, or modified since June 19, 1984, and is therefore not currently
subject to Subpart Db. The CO Boiler will not be modified or reconstructed as part of this Project.
Therefore, this project does not trigger Subpart Db.

4.1.2 Subpart Dc: Standards of Performance for Small Industrial-Commercial-
Institutional Steam Generating Units

Tesoro is proposing to add a convection section to the DDU process heaters (F-680 and F-681). In
addition, the heaters will be changed from a single pass to a dual pass furnace design. The DDU
Charge Heater F-680 is not a steam generating unit since it is used primarily to heat a material to
initiate or promote a chemical reaction in which the material participates as a reactant or catalyst and

therefore meets the definition of a “process heater” under Subpart Db. The physical changes to the
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DDU Rerun Reboiler (F-681) do not increase in the maximum heat input capacity, and therefore do
not result in an emission increase. Installation of the convection system is not a modification as
defined under 40 CFR 860.14(a).

The project is not a reconstruction of the DDU Rerun Reboiler (F-681) since the fixed capital cost of
the project is less than 50 percent of the current replacement cost of the facilities. The total cost of
the project is estimated to be $875,000. The total replacement cost is estimated to be $6.5 million for
the heater. The cost of the project is only 13% of the replacement value.

4.1.3 Subparts J/Ja: Standards of Performance for Petroleum Refineries
This project involves changes to the following units subject to Subpart Ja: FCCU/CO Boiler, the
SRU, and the DDU Heaters F-680 and F-681. The applicability to Subpart Ja and compliance with

Subparts J/Ja are described for each unit below.

4.1.3.1 FCCU/CO Boiler

In accordance with 40 CFR 60.100a, a new, modified, or reconstructed fluid catalytic cracking units
is considered an affected facility subject to the NSPS Subpart Ja requirements. The NSPS regulation,
at 40 CFR 860.14(a), defines a modification as a physical or operational change to the affected
facility that is not specifically exempted and that results in an increase in the emissions rate to the
atmosphere of any pollutant to which a standard applies (i.e., for NSPS Subpart Ja, SO,, CO, PM,
and NO, for an FCCU). The physical or operational changes that are specifically exempted from
being considered a modification are listed at 40 CFR 860.14(e). “Increase in emissions rate” in turn
is defined pursuant to 40 CFR §60.14(b) as an increase in the maximum hourly emission rate of an

applicable pollutant (“the NSPS Causality Test”) from the affected facility.

In accordance with definition fluid catalytic cracking at 40 CFR 60.101a, the FCCU affected facility

includes the follows:

“. .. the riser, reactor, regenerator, air blowers, spent catalyst or contact material stripper,
catalyst or contact material recovery equipment, and regenerator equipment for controlling air
pollutant emissions and for heat recovery. When fluid catalyst cracking unit regenerator exhaust
from two separate fluid catalytic cracking units share a common exhaust treatment (e.g., CO
boiler or wet scrubber), the fluid catalytic cracking unit is a single affected facility.”
The wet gas compressor at the VRU is not included within this definition of the FCCU affected
facility under Subpart Ja. It is located downstream of the FCCU fractionator, which is located
downstream of the FCCU reactor. Thus, the wet gas compressor is not part of the FCCU affected

facility under Subpart Ja.

48



Because the compressor is not a part of the affected facility, the replacement of the compressor is not
considered as part of the NSPS applicability determination.?® In addition, the VRU work will result in
an increase in the FCCU production capacity without a capital expenditure at the affected facility.
Therefore, the work is therefore excluded from being considered a physical or operational change to
the FCCU per 40 CFR 860.14(e)(2).

The “increase in emissions rate” associated with a given modification must take into account the
project’s affects on emissions from the combined operation of both the FCCU and the CO Boiler. To
determine if the changes will result in an emissions rate increase, the operation (i.e., capacity) of the
FCCU/CO Boiler prior to and following the modification must be defined. For purposes of this
analysis, based upon EPA policy the following basis was used to define the FCCU/CO Boiler
operations prior to and following the proposed changes planned for the project:

e The FCCU is assumed to be operating at its maximum capacity and most economic operation
for a given fresh feed.

e The CO Boiler is assumed to be operating at their maximum physical capacity as defined by

their supplemental firing rate.

Any operating parameters that may affect the mass emissions rate are assumed held constant to the
maximum degree feasible (i.e., fresh feed characteristics, CO concentration in the FCCU overhead

gas to the CO Boiler, operating rate of the wet gas compressor at the VRU).

The only changes to the affected facility are related to the FCCU riser upgrades. The riser upgrades
do not increase the design feed rate to the FCCU. Simulations have confirmed that the maximum
coke burn rate may decrease due to the increased residence time. The riser upgrades are being
implemented to increase residence time and to increase the value of the product slate from the FCCU.
The FCCU is currently constrained by maximum riser temperature due to cracking concerns in the
winter, which will not be relieved by the proposed FCCU riser upgrades. During the summer, the
FCCU is currently constrained by the wet gas compressor at the VRU downstream from the FCCU
affected facility. Increases in production at the FCCU as a result of this Project are a result of the wet

gas compressor upgrade at the VRU, which does not factor into this analysis.

% j.e., ADI Control Number 0800044; 9/7/88 letter from EPA Region 11 to Mobil Oil Corporation.
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The project will not increase the amount of sulfur (in the coke) deposited on the catalyst. The project
will also not increase the amount of reduced nitrogen compounds in the FCCU overhead gas. Since
there are no increases in the design rates of coke burn or gas firing, there are no increases in the

potential hourly emissions of PM, CO, NO,, or SO..

Tesoro also considered a scenario where a decrease in coke burn rate occurs at the FCCU’s maximum
feed rate. A decrease in coke burn would result in a higher required firing rate at the CO Boiler to
maintain the destruction efficiency and steam production rate. Firing of additional fuel gas in the CO
Boiler results in less NO, emissions since NO, formation from the reduced nitrogen compounds is
greater than NO, formation from fuel gas firing. Similarly, emissions of PM, CO, and SO, from fuel
gas firing are less than from coke burning. For these reasons, the Project is not an NSPS

modification.

The project is not a reconstruction since the fixed capital cost of the project is less than 50 percent of
the current replacement cost of the facility. The total cost of the FCCU riser portion of the project is
estimated to be $20 million. The replacement cost of the facility was estimated to be $89.6 million in

2008. The cost of the project is only 22 percent of the replacement value.

Tesoro will continue to comply with Conditions I1.B.2.d-f based on NSPS Subpart J, which requires
that emissions of SOy shall not exceed 9.8 1b/1,000 Ib coke burned on a seven day average. Tesoro
will continue to comply with the monitoring requirements listed in Condition 11.B.2.d.1, including
limits on sulfur content in the feed, temperature of the FCCU regenerator, oxygen content of the
FCCU regenerator, CO concentration in the FCCU regenerator, and CO emissions to the atmosphere.
These limits were established under a range of full and partial burn operating conditions as part of an

approved Alternative Monitoring Plan.

The CO Boiler is currently subject to Subpart J and is not subject to Subpart Ja as a fuel gas
combustion device. The Project is not a modification or reconstruction of the CO Boiler as defined in
40 CFR 60.14 since there are no proposed physical changes to the unit; therefore, the CO Boiler will

not become subject to Subpart Ja as a result of this project.

4.1.3.2 Sulfur Recovery Unit

Physical changes will be made to the SRU affected facility as part of the Project, including
installation of a TGTU. There will be no increase in the maximum hourly emission rate of SO, as a
result of the Project, therefore the project is not a modification under NSPS Ja. In addition, the

design capacity will continue to be less than 20 long tons per day following changes made at the unit.
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The project is not a reconstruction since the fixed capital cost of the project is less than 50 percent of
the replacement cost of the facilities. The total cost of the project is estimated to be $12.4 million.
The total replacement cost is estimated to be $33.4 million for the affected facility. The cost of the

project is 37 percent of the replacement value, less than the 50 percent threshold.

4.1.3.3 DDU Heaters

While a new convection section will be added to the existing F-680 and F-681 process heaters and
the will change from a single pass to dual pass furnace design, the design duty will not be increasing.
Thus, the heaters will not experience an emissions increase and as such will not be modified under
NSPS Ja.

The project is not a reconstruction since the fixed capital cost of the project is less than 50 percent of
the current replacement cost of the facilities. The total cost of the project is estimated to be $875,000.
The total replacement cost is estimated to be $13 million for the two heaters. The cost of the project
is only 7 percent of the replacement value.

4.1.4 Subpart Kb: Standards of Performance for Volatile Organic Liquid
Storage Vessels for Which Construction, Reconstruction, or Modification
Commenced After July 23, 1984

The replacement Tank 188 will be subject to NSPS Subpart Kb since its volume will be greater than
151 m® and the maximum true vapor pressure is greater than 3.5 kilopascals (0.5 psia). Tesoro will
comply with the emission standards, testing, monitoring, recordkeeping, and reporting requirements
of the rule.

The new Tank 186 crude storage tank will be subject to NSPS Subpart Kb since its volume will be
greater than 151 m® and the maximum true vapor pressure is greater than 3.5 kilopascals (0.5 psia).
Tesoro will comply with the emission standards, testing, monitoring, recordkeeping, and reporting

requirements of the rule.

4.1.5 Subpart GGGa: Standards of Performance for Equipment Leaks of VOC
in Petroleum Refineries for Which Construction, Reconstruction, or
Modification Commenced After November 7, 2006

Applicability of the process fugitive components and the wet gas compressor to Subpart GGGa are

discussed below.
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4.1.5.1 Process Fugitive Components
Process fugitive components in VOC service at the Salt City Refinery are subject to NSPS
Subpart VV pursuant to MACT Subpart CC. The overlap conditions in at 40 CFR 63.140(p) state the

following:

“(p) Overlap of subpart CC with other regulations for equipment leaks. After the compliance
dates specified in paragraph (h) of this section equipment leaks that are also subject to the
provisions of 40 CFR parts 60 and 61 are required to comply only with the provisions specified
in this subpart.”
This condition may be interpreted that the process units which will add and replace components as a
result of the Project (including the FCCU, VRU, DDU, Crude Unit, TGTU, CO Boiler, Wastewater,
LPG Loading, Alkylation, Dewaxing), which contain components in organic HAP service, cannot be
subject to Subpart GGGa regardless of changes made in the units. Due to the current uncertainty in
applying this overlap provision to regulatory applicability under Subpart GGGa, Tesoro has
considered applicability of Subpart GGGa under the modification provisions under 40 CFR 60.14,
which require that the physical change results in an emissions increase at the affected facility, which
is calculated at maximum capacity before and after the change. The affected facility in this case is the
sum of all equipment (components) at each of the affected units.

While exact component counts on a unit by unit basis are not currently available, the total number of
components added is not expected to result in triggering a modification under NSPS Subparts
GGGa/VVVa, Tesoro is assuming that the changes to the affected process units will not trigger
modification under Subpart GGGa/VVa. Tesoro will review this assumption when detailed drawings
are made available. In the event that modification is triggered under Subpart GGGa/VVa, Tesoro will

provide updated information to UDAQ.

4.1.5.2 Wet Gas Compressor
Compressors are a separate affected facility under Subpart GGGa. Tesoro is replacing its wet gas
compressor at the VRU. The new wet gas compressor is therefore subject to Subpart GGGa. Tesoro

will comply with the provisions of this subpart.

4.1.6 Subpart NNN: Standards of Performance for Volatile Organic Compound
(VOC) Emissions from Synthetic Organic Chemical Manufacturing
Industry (SOCMI) Distillation Operations

Subpart NNN of 40 CFR 60 applies to distillation units in the SOCMI industry that process organic

chemicals as a product, co-product, by-product, or intermediate. The affected facility for a
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“distillation unit” includes the distillation column, reboilers, associated condensers, and the vent

recovery system.

As part of this Project, distillation units will experience a physical change. Tesoro is presuming that
the distillation units, which will undergo modification as defined by §60.14(b) of Subpart A, and will
become subject to Subpart NNN. Tesoro reserves the right to re-examine applicability under 860.14
with UDAQ.

Tesoro proposes to comply with the monitoring, reporting and recordkeeping requirements of
Subpart NNN via an alternative monitoring plan (AMP), which closely mirrors the standards of 40
CFR 60 Subpart RRR — Standards of Performance for Volatile Organic Compound Emissions from
Synthetic Organic Chemical Manufacturing Industry (SOCMI) Reactor Processes. The EPA has
already approved several AMPs for similarly affected distillation units producing propane and butane
at other petroleum refineries throughout the United States. Tesoro expects to request approval of an
AMP prior to completion of the changes.

4.1.7 Subpart QQQ: Standards of Performance for VOC Emissions from
Petroleum Refinery Wastewater Systems

At this time, detailed design drawings are not available for wastewater system modifications related
to the Project. Tesoro is uncertain at this time whether a modification to an affected facility will
occur as part of the Project. Tesoro will review the detailed drawings when they are available and in
the event that modification is triggered under Subpart QQQ, Tesoro will provide the required
notifications to UDAQ.

4.1.8 New Source Performance Standards for Greenhouse Gases

On December 21, 2010, the US EPA signed an agreement with a number of organizations that
requires EPA to sign a proposed rule by December 10, 2011 that includes standards of performance
for GHGs for affected facilities at refineries. EPA has since delayed the release of the proposed rule.
Tesoro will review regulatory applicability with these future rules for potentially affected facilities
that commence construction, modification, or reconstruction after the effective date. Because the
actual time frame and content of the upcoming rulemaking is unknown, Tesoro cannot state for

certain if new or modified units associated with this project will trigger the new standards.
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4.2 R307-214: National Emission Standards for Hazardous Air
Pollutants

MACT and NESHAP standards are incorporated by reference into the UDAQ rules. Each currently

applicable standard relevant to the Project is discussed below.

4.2.1 40 CFR 61 Subpart FF: National Emission Standard for Benzene Waste
Operations

Tesoro is evaluating if this Project will increase the total annual benzene (TAB) quantity to greater
than 10 megagrams per year. If triggered, Tesoro will comply with the 6BQ option of Subpart FF.

4.2.2 40 CFR 63 Subpart CC: National Emission Standards for Hazardous Air
Pollutants from Petroleum Refineries

Tesoro will continue to comply with Subpart CC at its existing emission units. The replacement

Tank 188 and the new Tank 186 will be subject to Subpart CC. Tanks which are subject to NSPS
Subpart Kb are required to comply only with the requirements of NSPS Subpart Kb under the overlap
provisions in 863.640(n).

The new and replaced components will also be subject to requirements under Subpart CC.

4.2.3 40 CFR 63 Subpart UUU: National Emission Standard for Hazardous Air
Pollutants for Petroleum Refineries: Catalytic Cracking Units, Catalytic
Reforming Units, and Sulfur Recovery Units

The FCCU and SRU are currently subject to 40 CFR 63 Subpart UUU. Tesoro will continue to
comply with the emission standards and other requirements of this rule. The FCCU and SRU will not

be reconstructed as part of this project.

Tesoro is installing a new bypass line at the FCCU. Tesoro will comply with the requirements of

Subpart CC for the new bypass line.

4.2.4 40 CFR 63 Subpart EEEE: National Emission Standard for Hazardous Air
Pollutants: Organic Liquids Distribution (Non-gasoline)

Tesoro has evaluated the regulatory applicability of 40 CFR 63 Subpart EEEE “National Emission
Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)” to the new
Black Wax and Yellow Wax crude unloading rack. Subpart EEEE applies to an “organic liquids
distribution (OLD) operation” which is defined as:
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“... the combination of activities and equipment used to store or transfer organic liquids into, out of,
or within a plant site regardless of the specific activity being performed. Activities include, but are
not limited to, storage, transfer, blending, compounding, and packaging.”

The definition of “organic liquid” includes “any crude oils downstream of the first point of custody

transfer.” Black Wax and Yellow Wax crudes are organic liquids by this definition.

The affected source under Subpart EEEE is the “collection of activities and equipment used to
distribute organic liquids into, out of, or within a facility that is a major source of HAP.” The source
is composed of certain equipment: storage tanks, transfer racks, equipment leaks, transport vehicles,
and containers. However, under §63.2338(c¢), if the equipment is “part of an affected source under
another 40 CFR part 63 national emission standards for hazardous air pollutants (NESHAP),” then it
is excluded from the affected source under Subpart EEEE. The Tesoro refinery is subject to 40 CFR
63 Subpart CC, which covers the equipment otherwise regulated by Subpart EEEE except for
unloading racks, since Subpart CC regulates loading rack emissions (i.e., gasoline loading rack,
marine tank vessel loading operations) but not equipment that involves unloading organic liquids.
This is consistent with an ODEQ determination from January 2011 for a similar project at Holly

Refining.”’

The new Black Wax and Yellow Wax crude unloading rack is considered a “transfer rack” which is

defined as:

I

.. a single system used to load organic liquids into, or unload organic liquids out of, transport
vehicles or containers. It includes all loading and unloading arms, pumps, meters, shutoff valves,
relief valves, and other piping and equipment necessary for the transfer operation. Transfer
equipment and operations that are physically separate (i.e., do not share common piping, valves, and
other equipment) are considered to be separate transfer racks.”

The unloading rack is exempt from all requirements under Subpart EEEE pursuant to §63.2343 other

than documentation as follows:

“This section establishes the notification, recordkeeping, and reporting requirements for emission
sources identified in §63.2338 that do not require control under this subpart (i.e., under paragraphs
(a) through (e) of §63.2346). Such emission sources are not subject to any other notification,
recordkeeping, or reporting sections in this subpart, including §63.2350(c), except as indicated in
paragraphs (a) through (d) of this section.

(a) For each storage tank subject to this subpart having a capacity of less than 18.9 cubic meters
(5,000 gallons) and for each transfer rack subject to this subpart that only unloads organic liquids

27 ftp://www.deg.state.ok.us/DEQ%20Public/AQD/Issued Permits/2007XXX/2007005-a14.doc
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(i.e., no organic liquids are loaded at any of the transfer racks), you must keep documentation that
verifies that each storage tank and transfer rack identified in paragraph (a) of this section is not
required to be controlled. The documentation must be kept up-to-date (i.e., all such emission sources
at a facility are identified in the documentation regardless of when the documentation was last
compiled) and must be in a form suitable and readily available for expeditious inspection and review
according to 863.10(b)(1), including records stored in electronic form in a separate location. The
documentation may consist of identification of the tanks and transfer racks identified in paragraph
(a) of this section on a plant site plan or process and instrumentation diagram (P&ID).”

Therefore, maintaining documentation that the transfer rack only unloads organic liquids serves as

compliance with Subpart EEEE. No other notifications or compliance obligations are required for

this NESHAP.

4.2.5 40 CFR 63 Subpart DDDDD: Boiler MACT

On March 21, 2011, EPA issued final standards for industrial, commercial, and institutional boilers
and process heaters (Boiler MACT). However, on May 16, 2011, EPA administrator Lisa Jackson
signed an action delaying the effective date of the rule until an undetermined future date. On
December 2, 2011, EPA proposed amendments to the rule. Tesoro will comply with Boiler MACT as
applicable for affected process heaters following the final issuance of the rule.

4.3 R307-326: Ozone Nonattainment and Maintenance Areas:
Control of Hydrocarbon Emissions in Petroleum Refineries

Rule R307-326 requires control of various VOC sources at petroleum refineries. Tesoro will comply

with the provisions of this rule by:

1. Venting the DDU reactor to a flare during process unit turnarounds, and

2. Monitoring leaks from existing, new, and replacement fugitive components.

A bypass of the CO Boiler will be installed routing gases from the FCCU regenerator to a new
guench system and then to the ESP, bypassing the CO Boiler. The quench system will be used to
control the temperature of the gas stream to maintain ESP performance. This bypass would be used in
the event of issues at the CO Boiler requiring maintenance and/or shutdown. Tesoro requests
approval to install and operate this bypass since Tesoro would not comply with R307-326-7 during

these bypass events.

4.4 R307-327: Ozone Nonattainment and Maintenance Areas:
Petroleum Liquid Storage

Rule R307-207 requires tanks with a capacity greater than 40,000 gallons that are used to store

volatile petroleum liquids with a true vapor pressure greater than 1.52 psia to be fitted with control
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equipment. Black Wax crude has a true vapor pressure of 1.21 psia at storage conditions (180 °F).
Yellow Wax crude has an estimated maximum true vapor pressure of 6.74 psia at the expected

storage temperature (180 °F).

Yellow Wax crude may be stored in either Tank 186 or the replacement Tank 188. Tesoro will

comply with the control requirements of the rule for those tanks.

4.5 R307-401: Permit: New and Modified Sources

Rule R307-401-3(b) requires submittal of an NOI to “make modifications or relocate an existing
installation which will or might reasonably expected to increase the amount or change the effect of,
or the character of, air contaminants discharged, so that such installation may be expected to become
a source or indirect source of air pollution.” The Project may increase the amount of air contaminants
discharge from multiple emission units. Rule R307-401-5 requires submittal of an NOI, which must
contain specific information related to the process, nature of emissions, control device(s), and
regulatory applicability and compliance. Refer to Section 5.0 for a summary of compliance with the
NOI requirements.

4.51 BACT

Rule 307-401-5(d) permits the issuance of an approval order if it is determined that the pollution
control for emissions is at least best available control technology (BACT). A BACT review is
required for new emission units and existing emission units where there is a physical modification

and an increase in emissions.

Tesoro has conservatively considered BACT for the FCCU for emissions of particulate (PMo/PM,s),
NOy, and SO, since there is expected to be an increase in actual emissions associated with the
Project. A BACT analysis was recently conducted (2007) for the FCCU as part of the minor
modifications to the FCCU to improve reliability (N0335-028). Continued operation of the ESP was
selected as BACT for particulate emissions. The use of additional necessary SOx reducing catalyst to
meet NSPS limits was selected as BACT for SO, emissions. Additional NOy control equipment
would not be economically feasible; therefore Tesoro will continue to comply with its NOx emission

limit. Tesoro proposes to continue using these control technologies as BACT for the FCCU.

Tesoro proposes to install a TGTU at the SRU to reduce facility SO, emissions. Tesoro considers the
TGTU to be BACT for SO, emissions from the SRU.
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Tesoro will install an internal floating roof on the replacement Tank 188 and the new Tank 186 to

reduce VOC emissions.

The Cooling Tower UU3 has a drift eliminator rated at 0.005% and the VOC emissions will

controlled to comply with heat exchange system requirements under 40 CFR 63 Subpart CC.

4.6 R307-403: Nonattainment and Maintenance Areas

R307-403 applies to major new sources or major modifications to be located in a nonattainment area.
The proposed project is neither a new major source nor a major modification as defined in
R307-101-2 since the actual emissions increase is less than the significant emission rate (SER)
thresholds. Refer to Section 3.6 for a summary of this determination.

4.6.1 R307-403-5: Offsets: PM, Nonattainment Area

Emission offsets are required if the combined allowable emission increase of PMy,, SO,, and NO,
exceeds 25 tons per year. Refer to Section 4.13.1 for discussion of the changes in potential emissions
as a result of the Project. The combined allowable emission increase from the project is zero (0) tons

per year since the SIP caps will not increase. Therefore, no emission offsets are required.

4.7 R307-405: Permits: Major Sources in Attainment or
Unclassified Areas (PSD)

This project is not a major modification and is not subject to the PSD program as described in
Section 3.0. Refer to Section 3.6 for a summary of this determination. Tesoro has demonstrated
compliance with all applicable requirements with the submission of this NOI. Therefore the

requirements of R307-405 are not applicable to this proposed project.

4.8 R307-406: Visibility
This project is not a new major source or a major modification; therefore the provisions of this rule

are not applicable.

4.9 R307-410: Permits: Emissions Impact Analysis

Pursuant to R307-410-4, dispersion modeling is required for increases in the total controlled
emission rate of attainment pollutants (NO, and CO for the SLC refinery) in an amount greater or
equal to values given in Table 1 of the rule. For these pollutants, the thresholds given in Table 1 are
equal to the SERs. Dispersion modeling is not required since the increases in emissions of NO and
CO are less than the SERSs.
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4.9.1 R307-410-5: Ambient Air Impacts for Hazardous Air Pollutants

The requirements of R307-410-5 do not apply to installations which are subject to or are scheduled to
be subject to an emission standard promulgated under 42 USC 7412 at the time the NOI is submitted.
As described in Section 4.2, the FCCU, SRU, Tank 188, and new components are all subject to
standards under 40 CFR 63 Subparts CC or UUU. The requirements of R307-410-5 do not apply to
the project.

Actual HAP emission increases associated with the project include coke burn emissions, fuel gas
combustion emissions, storage tank emissions, and gasoline loadout emissions. Table 4-2 presents a
summary of actual HAP emission increases. There are no increases in potential emissions of HAPs as

a result of the project. Refer to Attachment B for detailed HAP emission calculations.

Table 4-2. Project Actual HAP Emissions Increase Summary

Project Actual
Emissions
Increase

HAP Ib/yr
Acetaldehyde 27.77
Acrolein 1.52
Benzene 479.26
Biphenyl 0.87
1,3-Butadiene 7.02E-02
Dichlorobenzene 1.52
Ethylbenzene 18.38
Formaldehyde 94.76
Hexane 2,660.74
Isopropyl benzene 0.00E+00
Naphthalene 191.40
Phenol 16.29
Toluene 822.06
1,2,4-Trimethylbenzene 51.54
2,2,4-Trimethylpentane 102.23
Xylenes 475.26
POM 0.95
Antimony 1.25
Arsenic 0.34
Beryllium 0.12
Cadmium 1.39
Chromium 2.05
Cobalt 1.00
Lead 0.49
Manganese 9.54
Mercury 0.33
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Project Actual

Emissions

Increase

HAP Ib/yr

Nickel 42.35
Selenium 3.17
Hydrochloric Acid 2,432.39
Carbon disulfide 0.84
Hydrogen cyanide 1,349.29
Total 8,789.17

4.10 R307-420: Permits: Ozone Offset Requirements in Davis and
Salt Lake Counties

The SLC Refinery is located in a maintenance area for ozone. Emission offsets are required for any
new major source or major modification of VOC or NO,. The project is neither a new major source
nor a major modification for VOC or NOy, therefore offsets are not required.

4.11 R307-421: Permits: PM,, Offset Requirements in Salt Lake
County and Utah County

Emission offsets are required if the combined allowable emission increase of SO, and NO, exceeds
25 tons per year. The combined allowable emission increase from the project is zero (0) tons per year

as described in Section 4.13.1. Therefore, no emission offsets are required.

4.12 Consent Decree - United States, et.al. v. BP Exploration & Oil,
et. al., Civil Action No. 2:96 CV 095 RL

On August 29, 2001 BP Exploration entered into a Consent Decree with the US EPA covering eight
refineries including the Salt Lake City and Mandan refineries. When Tesoro purchased the Salt Lake
and Mandan refineries from BP, Tesoro assumed responsibility for the provisions of the consent
decree as they related to the two facilities. This project is not being undertaken to comply with any
provisions of the consent decree. Tesoro will continue to comply with the provisions of the consent

decree after implementation of the project.

4.13 Approval Order

Tesoro will continue to comply with the conditions of its issued Approval Orders (DAQE-
ANO0103350051-11 for the refinery and DAQE-AN103350055-11 for the transport loading rack).
Facility potential emissions are addressed in Section 4.13.1 and demonstration of compliance with
the emission caps (Conditions 11.A.20-22) in Section 4.13.2.
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4.13.1 Changes in Potential Emissions

There will be an increase in PTE of SO, at the FCCU as a result of the Project. The FCCU is a
member of the emission cap in Condition 11.A.20. Tesoro is not proposing any increase in the
emission cap, and will continue to comply with the cap as described in Section 4.13.2 below. There
will be no increase in PTE at any other existing emission unit affected by the Project.

Installation of the new emission units (replaced Black Wax crude Tank 188, new Yellow Tank 186,
the new DDU reactor, new VRU vessels, and the NESHAP control system) at the refinery will result
in an increase in potential emissions. Potential emissions from the DDU reactor and VRU vessels are
negligible (<0.1 tons per year of each criteria pollutant). Tesoro requests that the NESHAP control
system be included in the NO,, SO,, and PMy, SIP caps. Potential emissions of the new units are

shown on Table 3-3.

4.13.2Compliance with Emission Caps

Tesoro is subject to emission caps for SO,, NO,, and PMy, per Conditions 11.A.20-22. A summary of
projected emissions after the Project in comparison with these emission caps is presented in

Table 4-3. It is important to note that the PMy, emissions cap was added based on only filterable
PMy, emissions, therefore the calculations provided in this NOI are not consistent with the method of
compliance demonstration. For gas combustion, an emission factor of 7.6 Ib/MMscf per AP-42 is
used instead of 5 Ib/MMscf per the Approval Order. For the FCCU, condensable emissions make up
48.77 tons of the total projection. Taking these factors into account, the total projected filterable
PM, emissions are 62.3 tpy. Tesoro will continue to comply with the SO,, NO,, and PM,, emission

caps.
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Table 4-3. Compliance with Refinery Emission Caps

Source SO, Projected NOy Projected PMy, Projected | Filterable PMy,
Emissions (tpy) | Emissions (tpy) | Emissions (tpy) Projected
Emissions (tpy)
Crude Unit
Furnace H-101 4.50 22.89 4.37 2.88
FCCU/CO Boiler 761.89 174.00 96.55 47.79
Ultraformer Unit 3.53 53.04 3.44 2.26
Furnace F-1
UFU
Regeneration 0.22 2.79 0.21 0.14
Heater F-15
DDU Charge
Heater F-680 0.50 4.27 0.49 0.32
DDU Rerun
Reboiler E-681 0.67 5.43 0.65 0.43
GHT Unit F-701 0.14 1.31 0.13 0.09
Ultraformer
Compressors 0.01 15.77 0.38 0.25
(K1s)
Cogeneration
Unit Turbines 0.61 83.18 1.77 5.11
Cogeneration
Unit HRSGs 4.68 41.63 4.55 3.00
Total Emissions 777 404 118.6 62.3
Emission Cap 1,637 598 95.34 95.3

A The PMy, cap is based on calculations of only filterable PM,. The PM;, emission calculations
in this application include both filterable and condensable PM, as required by federal PSD

regulations.

4.14 Summary and Conclusions

A summary of the regulatory conclusions in this Notice of Intent is as follows:

e The Project is not a major modification under NSR since the project emissions increases of NO,
CO, PM, PMyy, PM,5, VOC, H,S0O,, are less than the significant emission rates, the CO.e level is

less than the trigger, and the net emission increase of SO; is less than the significant emission

rate.
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Tesoro is required to keep records of post-project actual emissions of NO,, SO,, VOC, and
H,SO.,.

The Project does not include any modifications or reconstructions of existing units as defined
under NSPS Subparts Db, Dc, Ja, or GGGa.

A modification under NSPS Subpart NNN for distillation columns will occur, and Tesoro will
submit an AMP to comply with the regulation.

The new Tank 188 and the new Tank 186 will be subject to NSPS Subpart Kb and MACT
Subpart CC.

Tesoro may construct new benzene control equipment to comply with 40 CFR 61 Subpart FF.
Tesoro is subject to 40 CFR 63 Subpart EEEE at its Black Wax and Yellow Wax crude unloading
facility, and will comply by maintaining records that the rack will only unload organic liquids.
Tesoro is requesting an emission limit of 12.0 tons VOC per year on Tank 291.

Tesoro is requesting removal of the current SOx emission limit at the FCCU and the gasoline
loading limit at the TLR.
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5.0 Summary of NOI Requirements for Project

Table 5-1 provides a summary of how this NOI complies with the specific requirements of Rule
R307-401-5(2). Refer to Attachment E for a copy of Form 1 and an NOI Checklist including

references to required information.

Table 5-1. Summary of NOI Requirements

Requirement

Section Reference for Information Provided

() A description of the nature of the processes
involved; the nature, procedures for handling and
quantities of raw materials; the type and quantity of
fuels employed; and the nature and quantity of
finished product.

Section 2.0

(b) Expected composition and physical
characteristics of effluent stream both before and
after treatment by any control apparatus, including
emission rates, volume, temperature, air
contaminant types, and concentration of air
contaminants.

Attachment B for emission rates.

(c) Size, type and performance characteristics of Section 2.0
any control apparatus.
(d) An analysis of best available control technology | Section 4.5.1

for the proposed source or modification. When
determining best available control technology for a
new or modified source in an 0zone nonattainment
or maintenance area that will emit volatile organic
compounds or nitrogen oxides, the owner or
operator of the source shall consider EPA Control
Technique Guidance (CTG) documents and
Alternative Control Technique documents that are
applicable to the source. Best available control
technology shall be at least as stringent as any
published CTG that is applicable to the source.

(e) Location and elevation of the emission point
and other factors relating to dispersion and
diffusion of the air contaminant in relation to
nearby structures and window openings, and other
information necessary to appraise the possible
effects of the effluent.

Attachment A — location provided — other info
not needed since modeling is not required.

(f) The location of planned sampling points and the
tests of the completed installation to be made by
the owner or operator when necessary to ascertain
compliance.

Not applicable — no new testing is necessary to
demonstrate compliance.
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Requirement

Section Reference for Information Provided

(9) The typical operating schedule.

Section 2.0

(h) A schedule for construction.

Section 2.4

(i) Any plans, specifications and related
information that are in final form at the time of
submission of notice of intent.

No plans or specifications are in final form at the
time of this submission.

(i) Any additional information required by:

(i) R307-403, Permits: New and Modified
Sources in Nonattainment Areas and
Maintenance Areas;

(ii) R307-405, Permits: Major Sources in
Attainment or Unclassified Areas (PSD);

(i) R307-406, Visibility;

(iv) R307-410, Emissions Impact Analysis;

(v) R307-420, Permits: Ozone Offset
Requirements in Davis and Salt Lake Counties;

(vi) R307-421, Permits: PM10 Offset
Requirements in Salt Lake County and Utah
County.

(i) Section 4.6

(ii) Section 4.7
(iii)Section 4.8
(iv) Section 4.9
(v) Section 4.10

(vi) Section 4.11

(k) Any other information necessary to determine if
the proposed source or modification will be in
compliance with Title R307.

Refer to Section 4.0 for a complete analysis.
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Emission calculations for each regulated NSR pollutant were completed for all new emission units
and existing, non-modified emission units that are associated with the Waxy Crude Processing
Project. Section B.1 summarizes the calculations of potential emissions for new emission units
associated with the Project. Section B.2 summarizes the actual-to-projected-actual for existing
emission units that are associated with the Project. Refer back to Section 3.4 for a comparison of the

project emissions increase to the NSR significant emission rates.

B.1 Emissions from New Equipment

Emission calculations for the replacement Tank 188, new Tank 186, new DDU reactor, new VRU
vessels, and new and replaced fugitive components in VOC service are described below. Refer to the
attached tables for details of these calculations.

B.1.1 Tank 188 (Black Wax Crude)

The potential emissions from the replacement Tank 188 are calculated using EPA’s TANKS 4.09d
software. Final design information is not available, therefore the number of fittings have been
estimated using TANKS 4.09d default values. One roof landing is also included in the unit’s

potential-to-emit since landings for inspections are required once per ten year time period.

B.1.2 Tank 186 (Yellow Wax Crude)

The potential emissions from the new Tank 186 are calculated using EPA’s TANKS 4.09d software.
Final design information is not available, therefore the number of fittings have been estimated using
TANKS 4.09d default values. One roof landing is also included in the unit’s potential-to-emit since

landings for inspections are required once per ten year time period.

B.1.3 DDU Reactor (Vented to South Flare during SSM Events)

The new DDU reactor will be vented to the South Flare during startup, shutdown, and malfunction
events. To estimate these emissions, it is assumed that all gases contained in the reactor would be
vented once per year. The composition of the gases vented is estimated using the refinery’s hydrogen

gas stream composition.

B.1.4 VRU Vessels (Vented to North Flare during SSM Events)
The new VRU vessels will be vented to the North Flare during startup, shutdown, and malfunction
events. These vessels replace existing vessels at the VRU and will have larger dimensions, resulting

in an increase in potential emissions during startup, shutdown, and malfunction events. To estimate



these emissions, it is assumed that all gases contained in the new vessels would be vented once per

year. The composition of the gases vented is estimated using the simulated stream composition.

B.1.5 New Benzene Control System

Tesoro is evaluating whether additional controls will be required to treat the wastewater to control
benzene. Several options are being evaluated for benzene control and the appropriate technology will
be selected to meet benzene limits in the wastewater. Tesoro is considering an air stripper followed
by either carbon absorption or thermal oxidation. Tesoro has conservatively considered both control
options in the project emission calculations. Emissions from thermal oxidation are worst-case since

they include combustion emissions and a higher overall exhaust flow rate from the combustion gases.

B.2 Emissions from Modified and Non-Modified Existing Emission
Units

The general methodology for determining projected actual emissions for the existing emission units
affected by the project is described below. Although Tesoro has calculated increases in actual
emissions from existing emission units, this permit application does not request an increase in the

current allowable emissions at any of the existing emission units affected by this project.

B.2.1 Process Heaters

Multiple existing process heaters are expected to experience an increase in firing rate and emissions
as a result of the Project. Baseline actual emissions are calculated consistent with the methodology
described in Section 3.1.1.2 for each affected process heater. The affected process heaters include the

following:

e Crude Unit Furnace H-101

e UFU Furnace F-1

e UFU Regeneration Heater F-15
¢ DDU Charge Heater F-680

e DDU Rerun Reboiler F-681

e GHT Heater F-701

Projected emissions are calculated based on annual firing rate expected following startup of the
Project and emission factors representative of expected operation. Emission factors representative of
expected operation are those factors used to represent current emissions, with changes to the fuel gas

characteristics as appropriate. Fuel gas characteristics are estimated consistent with the description in



Section 2.3; heating value and carbon content are calculated using the projected fuel gas
composition, and H,S content is estimated as the sum of the average and one standard deviation of

monthly averages during the baseline period.

Emissions that the process heaters were capable of accommodating during the baseline period are
calculated using the maximum monthly firing rate during the baseline period, annualized using a 98%
utilization rate, and emission factors generally consistent with those used for the projected emissions.
The exception is that the CO,e emission factor for all process heaters is based on the calculated
maximum monthly CO,e emission factor during the baseline period. This emission factor is lower

than what is used for the projected emissions due to the changes in fuel gas composition.

B.2.2 FCCU/CO Boiler

The FCCU/CO Boiler will experience an increase in utilization as a result of the Project. Baseline
actual emissions are calculated generally consistent with the methodology described in

Section 3.1.1.2, with the exception of condensable PM emissions. On December 1, 2010, EPA
revised Method 202 for measuring condensable PM emissions. The modifications to Method 202
were designed to reduce the formation of sulfate artifacts (SOs, SO,4) through contact and retention of
SO, in the condensable PM impinger train when the combustion products of sulfur-bearing fuels are
passed through water. The revised Method 202 is intended to increase the precision of the method
and improve consistency in the measurements. Use of the condensable PM emission factors from
measurements using the old Method 202 would have resulted in overestimation of baseline actual
emissions in comparison with projected actual emissions. Tesoro completed four engineering tests in
April and May of 2011 using the revised Method 202 to develop an updated condensable PM
emission factor of 0.98 Ib/MMscf exhaust gas, and applied this factor throughout the baseline period.

These results are summarized in Attachment B-4.

Calculation of sulfuric acid mist emissions are based on measured SO, emissions, conversion of SO,
to SO3, and conversion of SO; to H,SO,. Conversion of SO, to SO; is estimated based on Permit
Condition 11.B.3.d.1, which states that SO3 is equal to 5% of the measured SO, emissions based on
previous stack test results. Conversion of SO; to H,SO, is based on a correlation obtained from a
September 1964 article from the American Institute of Chemical Engineering (AIChE) Journal,
which is dependent on stack temperature and moisture content. At stack conditions, the calculated

conversion rate is 94.2%.



Projected emissions are calculated based on (1) coke burn rate, (2) exhaust flow rate, and (3) CO
Boiler firing rate expected following startup of the Project and emission factors representative of
expected operation. Tesoro prepared these projections considering the full range of operating
conditions, including either partial or full burn modes of operation. Emission factors representative

of expected operation are generally based on emissions during the baseline period:

NOy and CO concentrations in the exhaust are estimated based on expected operational

parameters.

e SO, emissions are based on the average emission factor (1b/1,000-Ib coke burn) observed during
the baseline period.

e PM;o emissions are based on the results of a 7/7/2011 stack test. This is the most recent
compliance test and is conservative compared to the engineer tests completed in April and May of
2011.

e PM and PM, s emissions are based on the 7/7/2011 PMy, stack test results and a particle size
distribution developed from four engineering tests completed in April and May of 2011. The
particle size distribution showed that filterable PM;, emissions are 75% of filterable PM
emissions, and PM, 5 emissions are 44% of filterable PM emissions.

e VOC emissions are based on EPA’s AP-42 emission factor for natural gas firing and the
projected CO Boiler firing rate.

e H,SO, emissions are based on the projected SO, emissions, conversion of 5% of SO, to SOs, and

the calculated conversion of 94.2% of the SO; to H,SO.,.

e CO,e emissions are calculated based on CO,, CH,, and N,O emission factors from the EPA
GHG Mandatory Reporting Rule, 40 CFR 98, Subpart Y. Global warming potentials for CO,,
CH,, and N,O are from Table A-1 of 40 CFR 98.

Emissions that the FCCU/CO Boiler was capable of accommodating during the baseline period are
calculated using the maximum monthly firing rate during the baseline period, annualized using a 98%

utilization rate, and emission factors consistent with those used for the projected emissions.

B.2.3 Ultraformer Compressors (K1s)

The Ultraformer Compressors (K1s) will experience an increase in firing rate and emissions as a
result of the Project. Baseline actual emissions are calculated consistent with the methodology
described in Section 3.1.1.2.



Projected emissions are calculated based on annual firing rate expected following startup of the
Project and emission factors representative of expected operation. The expected future firing rate is
based on a typical hourly firing rate and conservatively assuming 8,760 hours of operation. Emission

factors representative of expected operation are those factors used to represent current emissions.

Emissions that the Ultraformer Compressors (K1s) were capable of accommodating during the
baseline period are calculated using the maximum monthly firing rate during the baseline period,
annualized using a 98% utilization rate, and emission factors consistent with those used for the
projected emissions.

B.2.4 Cooling Tower UU3

The Cooling Tower UU3 will experience an increase in emissions as a result of the Project. Baseline
actual emissions are calculated consistent with the methodology described in Section 3.1.1.2. Tesoro
has measured VOC content in its cooling water since November 2009 using EPA Method 21. Tesoro
used the average measured VOC content to estimate VOC emissions prior to November 2009.
Average annual conductivity measurements are used to represent total dissolved solids concentration
for calculation of PM emissions. A particle size distribution is estimated based on “Calculating
Realistic PM10 Emissions from Cooling Towers,” Reisman and Frisbie, Proceedings of 2001
A&WMA ACE.

Projected emissions are calculated based on the projected cooling water circulation rate following
changes to the cooling water lines. VOC content will be restricted after the effective date of new
requirements for heat exchange systems (October 29, 2012) under 40 CFR 63 Subpart CC. Total
dissolved solids content is estimated using the maximum annual average content during the baseline

period.

Emissions that the Cooling Tower UU3 was capable of accommodating during the baseline period
are calculated using the actual operating rate during the baseline period (8,760 hours per year at the

design circulation rate), and emission factors consistent with those used for the projected emissions.

B.2.5 Sulfur Recovery Unit/ Tail Gas Incinerator (SRU/TGI)
The SRU/TGI will experience an increase in utilization as a result of the Project. Baseline actual
emissions are calculated consistent with the methodology described in Section 3.1.1.2. Emissions

from the unit are a function of the sulfur feed rate, sour gas flow, and fuel gas firing at the TGI.



A decrease in emissions of SO, will occur due to installation of the TGTU. Tesoro is proposing an
enforceable emission limitation of 60 tpy SO, on a 12-month rolling sum basis to make this reduction
enforceable for purposes of the netting analysis. The emission calculation methodology for SO, is

therefore the baseline actual-to-potential methodology.

Projected emissions of all other pollutants are calculated based on annual firing rate and sour gas
flow rate expected following startup of the Project and emission factors representative of expected
operation. Emission factors representative of current operation are those factors used to represent

expected emissions.

Emissions that the SRU/TGI were capable of accommodating during the baseline period are
calculated using the maximum monthly firing rate and sour gas flow rate during the baseline period,
annualized using a 98% utilization rate, and emission factors consistent with those used for the
projected emissions. This quantity is not calculated for SO, emissions because emissions that could
have been accommodated during the baseline period cannot be excluded when using the baseline
actual-to-potential emission calculation methodology.

B.2.6 FGDU/SWS (SRU) Flare

The FGDU/SWS (SRU) Flare will experience an increase in utilization as a result of the Project.
Baseline actual emissions are calculated consistent with the methodology described in

Section 3.1.1.2. Emissions from the unit are a function of the total acid gas and sour gas flow vented

to the flare.

Projected emissions of all other pollutants are calculated based on an estimate of flaring events
expected following startup of the Project. The sour gas flow rate during flaring events is estimated
based on the largest recent flaring event, which occurred in 2002. Tesoro conservatively assumes that
two of these events (totaling 22.2 hours/year) could occur in a calendar year following startup of the
Project. Installation of the TGTU is not expected to result in additional malfunctions at the SRU

since malfunctions at the TGTU would not cause a shutdown at the SRU.

Emissions that the SRU Flare were capable of accommodating during the baseline period are

calculated using 2009 actual emissions.



B.2.7 Cogeneration Unit Turbines

The Cogeneration Unit Turbines will experience an increase in firing rate and emissions as a result of
the Project. Baseline actual emissions are calculated consistent with the methodology described in
Section 3.1.1.2.

Projected emissions are calculated based on annual firing rate expected following startup of the
Project and emission factors representative of expected operation. Emission factors representative of
current operation are those factors used to represent expected emissions. The turbines fire natural gas
and amine absorber gas, for which the compositions are not expected to changes as a result of the
project. Fuel heating value and carbon content are calculated using the average gas composition
during the baseline period. Amine absorber gas H,S content is estimated using the average of

available sampling data.

Emissions that the Cogeneration Unit Turbines were capable of accommodating during the baseline
period are calculated using the maximum monthly firing rate during the baseline period, annualized
using a 98% utilization rate, and emission factors consistent with those used for the projected

emissions.

B.2.8 Cogeneration Unit HRSGs

The Cogeneration Unit HRSGs will experience an increase in firing rate and emissions as a result of
the Project. Baseline actual emissions are calculated consistent with the methodology described in
Section 3.1.1.2.

Projected emissions are calculated based on annual firing rate expected following startup of the
Project and emission factors representative of expected operation. Emission factors representative of
expected operation are those factors used to represent current emissions, with alterations to the fuel
gas characteristics as appropriate. Fuel gas characteristics are estimated consistent with the
description in Section 2.3; heating value and carbon content are calculated using the projected fuel
gas composition, and H,S content is estimated as the sum of the average and one standard deviation

of monthly averages during the baseline period.

Emissions that the Cogeneration Unit HRSGs were capable of accommodating during the baseline
period are calculated using the maximum monthly firing rate during the baseline period, annualized
using a 98% utilization rate, and emission factors generally consistent with those used for the

projected emissions. The exception is that the CO,e emission factor is based on the calculated



maximum monthly CO,e emission factor during the baseline period. This emission factor is lower

than what is used for the projected emissions due to the changes in fuel gas composition.

B.2.9 LPG Rack

The emissions increases at the loading rack are calculated based on the projected propane loading,
isobutane unloading, butane loading and unloading, and propylene loading rates following the
Project. Emission factors for the LPG products are based on calculated release rates from hose de-

coupling following each loading or offloading event.

B.2.10 Gasoline and Diesel Loadout

The emissions increases at the loading rack are calculated based on the projected gasoline and diesel
following the Project and emission factors used in the annual emission inventory. For gasoline
loadout, emissions occur both from leakage losses upstream of the vapor collection and processing
system calculated based on EPA’s AP-42 emission factors, and a release factor from the vapor
collection and processing system. For diesel loadout, emissions are calculated based on EPA’s AP-42

emission factors.

B.2.11 Storage Tanks

The emissions from storage tanks are calculated using EPA’s TANKS 4.09d software.

Tesoro proposes a VOC emission limit of 12.0 tons on a 12-month rolling sum basis at Tank 291.
This proposed emission limit is equal to the baseline actual emissions, therefore the project emissions

increase is zero from Tank 291.

The emissions increases at the other affected tanks (Tanks 204, 212, 213, 242, 243, 252, 321, 324,
325, 326, 327, 330, 331, 503, and 504) are calculated using EPA’s TANKS 4.09d software. The
projected throughput was distributed by product type through these tanks.

During 2010, piping to Tank 327 was modified to allow the tank to store gasoline. Tank 327 stored
gasoline for the final 5 months of 2010. Since Tank 327 was capable of accommodating gasoline
storage during the baseline period, the emissions that the unit was capable of accommodating are

based on year-round storage of gasoline at the actual throughput observed during 2010.

B.2.12 New and Replaced Fugitive Components in VOC Service
New and replaced fugitive components in VOC service will be installed in a number of existing
process units, including the FCCU, CO Boiler, VRU, DDU, Crude, SRU, benzene waste handling,



storage tanks, LPG loading rack, Alkylation, and dewaxing system. New fugitive components will
become part of the existing emission unit for the respective families of process equipment. The
emissions increase is calculated based on the counts of new components within the existing emission

units.

The majority of process fugitive components in VOC service at the Salt Lake City Refinery are
already subject to NSPS Subpart VV via 40 CFR 63 Subpart CC (MACT Subpart CC), which
incorporates Leak Detection and Repair (LDAR) provisions. In addition, Tesoro is subject to a
Consent Agreement incorporated into the Title V permit that restricts the leak rate on light liquid and
gas/vapor valves to 500 ppm and pumps to 2,000 ppm. This project is not expected to trigger NSPS
Subpart VVVa at existing facilities.

The USEPA Protocol for Equipment Leak Emission Estimates is used to quantify potential emissions
from the new components installed as part of this project. The final number of installed components
will likely change from this estimate after additional detailed design/engineering is performed,;
however, the change in VOC emissions from this activity is not appreciable and will not change the
PSD applicability determination.

The Project will not increase the probability of a relief event of an atmospheric relief valve.
Therefore, no emissions from atmospheric relief valves are included in the project emission

calculations.



Attachment B-1
Baseline Actual Emission Calculations for Crude Unit Furnace H-101

NOy SO, CcO PM PM;, PM, 5 VOC H,SO, CO, CH, N,O GHG Crude Fuel Gas Firing
tons tons tons tons tons tons tons tons tons tons tons tons CO,e| MBPD MMBtu MMscf
Date [11 [2] [3] [4] [5] [6] [71 [8] [9] [9] [9] [9] [10] [10] [10]

Jan-08 2.55 0.26 0.00 0.32 0.32 0.32 0.23| 3.83E-03 3,872 0.29 0.06 3,896 46.60 86,407 127.84
Feb-08 2.56 0.22 0.00 0.32 0.32 0.32 0.23[ 3.29E-03 4,234 0.29 0.06 4,258 44.39 86,786 116.49
Mar-08 2.69 0.32 0.00 0.34 0.34 0.34 0.25| 4.75E-03 4,064 0.30 0.06 4,089 51.84 91,284 143.00
Apr-08 2.74 0.43 0.00 0.35 0.35 0.35 0.25| 6.47E-03 4,064 0.31 0.06 4,089 51.99 93,045 141.32
May-08 2.76 0.42 0.00 0.35 0.35 0.35 0.25| 6.36E-03 4,145 0.31 0.06 4,170 50.55 93,443 140.05
Jun-08 3.82 0.76 0.00 0.38 0.38 0.38 0.28 1.14E-02 5,285 0.34 0.07 5,313 49.57 103,256 128.89
Jul-08 3.68 0.82 0.00 0.37 0.37 0.37 0.27| 1.23E-02 4,841 0.33 0.07 4,868 54.75 99,473 134.75
Aug-08 3.30 0.47 0.00 0.33 0.33 0.33 0.24| 7.06E-03 4,049 0.29 0.06 4,073 52.67 89,170 133.00
Sep-08 3.12 0.36 0.00 0.31 0.31 0.31 0.23| 5.45E-03 3,818 0.28 0.06 3,841 52.15 84,317 125.90
Oct-08 3.36 0.30 0.00 0.34 0.34 0.34 0.25| 4.52E-03 4,394 0.30 0.06 4,419 50.21 90,889 125.52
Nov-08 3.35 0.22 0.00 0.34 0.34 0.34 0.24| 3.37E-03 4,515 0.30 0.06 4,540 43.50 90,521 118.01
Dec-08 3.21 0.20 0.00 0.32 0.32 0.32 0.23| 2.93E-03 4,450 0.29 0.06 4,474 40.53 86,841 107.20
Jan-09 3.61 0.29 0.00 0.36 0.36 0.36 0.26| 4.36E-03 5,212 0.32 0.06 5,239 44.61 97,630 114.38
Feb-09 3.19 0.17 0.00 0.32 0.32 0.32 0.23| 2.57E-03 4,404 0.28 0.06 4,427 37.50 86,203 109.91
Mar-09 2.92 0.30 0.00 0.29 0.29 0.29 0.21| 4.46E-03 4,156 0.26 0.05 4,178 46.76 79,033 118.43
Apr-09 3.21 0.36 0.00 0.32 0.32 0.32 0.23| 5.44E-03 4,264 0.29 0.06 4,288 47.62 86,648 116.21
May-09 3.35 0.37 0.00 0.34 0.34 0.34 0.24| 5.54E-03 4,472 0.30 0.06 4,497 52.06 90,474 120.20
Jun-09 2.98 0.38 0.00 0.30 0.30 0.30 0.22| 5.71E-03 3,825 0.27 0.05 3,847 48.66 80,546 109.51
Jul-09 2.95 0.50 0.00 0.30 0.30 0.30 0.21| 7.48E-03 4,046 0.28 0.06 4,069 48.35 79,654 113.44
Aug-09 3.19 0.48 0.00 0.32 0.32 0.32 0.23[ 7.21E-03 4,269 0.28 0.06 4,293 50.36 86,271 112.01
Sep-09 3.14 0.42 0.00 0.32 0.32 0.32 0.23| 6.32E-03 4,225 0.28 0.06 4,249 48.84 84,965 109.82
Oct-09 2.85 0.36 0.00 0.29 0.29 0.29 0.21| 5.35E-03 3,903 0.25 0.05 3,924 43.34 77,070 100.02
Nov-09 2.79 0.32 0.00 0.28 0.28 0.28 0.20[ 4.87E-03 3,696 0.25 0.05 3,716 43.45 75,317 100.41
Dec-09 3.25 0.24 0.00 0.33 0.33 0.33 0.24| 3.63E-03 4,879 0.29 0.06 4,903 40.96 87,788 100.34
Jan-10 3.65 0.34 0.00 0.37 0.37 0.37 0.27| 5.12E-03 4,709 0.30 0.06 4,734 49.79 98,596 115.51
Feb-10 2.99 0.46 0.00 0.30 0.30 0.30 0.22| 6.91E-03 3,888 0.27 0.05 3,910 46.74 80,707 108.57
Mar-10 0.79 0.04 0.00 0.15 0.15 0.15 0.11[ 6.67E-04 2,300 0.13 0.03 2,311 11.25 39,422 40.88
Apr-10 1.70 0.21 0.00 0.32 0.32 0.32 0.23| 3.08E-03 4,821 0.28 0.06 4,844 44.11 84,777 84.89
May-10 1.52 0.34 0.00 0.28 0.28 0.28 0.20[ 5.04E-03 3,712 0.25 0.05 3,733 50.95 75,924 99.33
Jun-10 1.44 0.34 0.00 0.27 0.27 0.27 0.19| 5.17E-03 3,519 0.24 0.05 3,538 49.49 71,790 93.32
Jul-10 1.61 0.50 0.00 0.30 0.30 0.30 0.22| 7.50E-03 3,815 0.27 0.05 3,837, 52.46 80,416 109.40
Aug-10 1.65 0.47 0.00 0.31 0.31 0.31 0.22[ 7.09E-03 4,012 0.27 0.05 4,034 53.60 82,365 108.58
Sep-10 1.59 0.31 0.00 0.30 0.30 0.30 0.21| 4.66E-03 3,884 0.26 0.05 3,906 54.00 79,638 104.62
Oct-10 1.76 0.32 0.00 0.33 0.33 0.33 0.24| 4.74E-03 4,586 0.29 0.06 4,610 54.64 87,965 105.43
Nov-10 1.53 0.19 0.28 0.30 0.30 0.30 0.22| 2.90E-03 4,529 0.27 0.05 4,551 48.77 80,763 88.29
Dec-10 1.47 0.26 0.27 0.29 0.29 0.29 0.21| 3.87E-03 3,772 0.26 0.05 3,793 48.80 77,596 102.14
Jan-11 1.53 0.34 0.28 0.30 0.30 0.30 0.22| 5.11E-03 4,214 0.27 0.05 4,236 47.58 80,362 95.57
Feb-11 1.27 0.27 0.23 0.25 0.25 0.25 0.18] 4.08E-03 3,307 0.22 0.04 3,325 48.94 66,684 86.81
Mar-11 1.75 0.39 0.32 0.34 0.34 0.34 0.25| 5.78E-03 4,701 0.30 0.06 4,727, 54.08 91,996 115.46
Apr-11 1.72 0.38 0.32 0.34 0.34 0.34 0.24| 5.67E-03 4,605 0.30 0.06 4,630 54.88 90,753 114.12
May-11 1.65 0.35 0.30 0.32 0.32 0.32 0.23| 5.22E-03 4,249 0.29 0.06 4,273 54.73 86,687 114.01
Jun-11 1.57 0.30 0.29 0.31 0.31 0.31 0.22| 4.49E-03 4,220 0.27 0.05 4,242 52.34 82,635 101.61
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Attachment B-1
Baseline Actual Emission Calculations for Crude Unit Furnace H-101

NOy SO, CcO PM PM,, PM, 5 VOC H,S0, CO, CH, N,O GHG Crude Fuel Gas Firing
tons tons tons tons tons tons tons tons tons tons tons tons CO,e| MBPD MMBtu MMscf
Date [1] [2] [3] [4] [5] [6] [7] [8] [9] [9] [9] [9] [10] [10] [10]
Baseline
Period
Ends: Nov-10 May-11 Feb-11 May-10 May-10 May-10 Dec-10 May-11 May-11 May-11 May-11 May-11 -- -- -
Baseline
Actual
Emissions: 30.43 4.11 0.53 3.79 3.79 3.79 2.63 0.06 48,733 3.18 0.64 48,997 -- -- -
Monthly
Maximum
Throughput
During
Baseline: 98,596 115.51 98,596 103,256 103,256 103,256 98,596 115.51 115.51 115.51 115.51 115.51 54.88 103,256 143.00
Occurs: Jan-10 Jan-10 Jan-10 Jun-08 Jun-08 Jun-08 Jan-10 Jan-10 Jan-10 Jan-10 Jan-10 Jan-10| Apr-11 Jun-08 Mar-08

0l

[2]
[3]

4
[5]
6]
[7]
8]
[9]

[10]

Emission Factor References
Jan-08 through May-08: 5/4/05 stack test results of 0.059 Ib/MMBtu.

Jun-08 through Feb-10: 5/30/08 stack test results of 0.074 Ib/MMBtu.
Mar-10 through Oct-10: 5/7/10 stack test results of 0.040 Ib/MMBtu after Low NOx burner installation in Mar-10.
Nov-10 through Jun-11: 10/20/10 stack test results of 0.038 Ib/MMBtu.
Calculated as follows: SO2 (tons) = Monthly average fuel gas H2S contents (ppmv) * 1076 / 385.34 {t3/lb-mol * 64 Ib/lb-mol * MMscf / 2000 Ib/ton.

Jan-08 through Oct-10: 5/7/10 stack test results of 0 Ib/MMBtu

Nov-10 through Jun-11: 10/20/10 stack test results of 0.007 Ib/MMBtu
Emission factor of 7.45E-03 Ib/MMBtu per AP-42 Table 1.4-2.
Emission factor of 7.45E-03 Ib/MMBtu per AP-42 Table 1.4-2.
Emission factor of 7.45E-03 Ib/MMBtu per AP-42 Table 1.4-2.
Emission factor of 5.39E-03 Ib/MMBtu per AP-42 Table 1.4-2.
Assumed to be 1.5% of total SO2 emissions consistent with TRI reporting.
Calculated as follows: CO2 (tons) = 44/12 * CC * MW / (849.5 scf/kg-mol) * 2.2 Ib/kg * 1076 scf/MMscf * MMscf / 2000 Ib/ton per Equation C-5 of 40 CFR 98.
CH4 (tons) = 0.003 * HHV * 2.2 Ib/kg * MMscf / 2000 Ib/ton per Equation C-8 of 40 CFR 98.

N20O (tons) = 0.0006 * HHV * 2.2 Ib/kg * MMscf / 2000 Ib/ton per Equation C-8 of 40 CFR 98.
CO2e (tons) = CO2 (tons) + 21 * CH4 (tons) + 310 * N20 (tons) per Table A-1 of 40 CFR 98.

Measured throughput rates.
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Attachment B-2

Projected Actual Emission Calculations for Crude Unit Furnace H-101

Quantity
Projected Firing Rate:

Value

Units

123.64 Mscf/hr
134.00 MMBtu/hr

Reference
Calculated
Engineering estimate

Fuel HHV: 1083.8 Btu/scf Engineering estimate
Fuel H,S Content: 50 ppmvd Engineering estimate
Hours of Operation: 8760 hr/yr
Projected Projected
Emission Emissions Emissions
Pollutant Factor Units (Ib/hr) [1] (tpy) [2] Emission Factor Reference
NOyx 0.039 Ib/MMBtu 5.23 22.89 2010 Stack Test Results
SO, 8.31 Ib/MMscf 1.03 4.50 Calculated
CO 0.0033 Ib/MMBtu 0.44 1.94 2010 Stack Test Results
PM 7.45E-03 Ib/MMBtu 1.00 4.37 AP-42 Table 1.4-2
PM;y, 7.45E-03 Ib/MMBtu 1.00 4.37 AP-42 Table 1.4-2
PM, 5 7.45E-03 Ib/MMBtu 1.00 4.37 AP-42 Table 1.4-2
VOC 5.39E-03 Ib/MMBtu 0.72 3.16 AP-42 Table 1.4-2
H,SO, 0.12 lb/MMscf 1.54E-02 6.75E-02| TRI calculation (1.5% of SO2 emissions)
CO; [3] 142,000.00 Ilb/MMscf 17,556.74 76,898.54 2008-2011 monitoring
CH,4 [4] 717 lb/MMscf 0.89 3.88 40 CFR 98 Subpart C
NoO [5] 1.43 lb/MMscf 0.18 0.78 40 CFR 98 Subpart C
CO.e [6] 142,594.95 lb/MMscf 17,630.30 77,220.73 40 CFR 98 Subpart A

[1] Projected Emissions (Ib/hr) = Emission Factor (Ib/MMBtu) x Projected Firing Rate (MMBtu/hr) or

Projected Emissions (Ib/hr) = Emission Factor (Ib/MMscf) x Projected Firing Rate (Mscf/hr) / 1000 Mscf/MMscf
[2] Emission Increase (tpy) = Projected Emissions (Ib/hr) x Hours of Operation (hr/yr) / 2000 Ib/ton
[3] Emission Factor calculated from 2008-2011 monitoring data per Equation C-5 of 40 CFR 98
[4] Emission Factor = 0.003 kg/MMBtu * HHV * 2.2 Ib/kg per Equation C-8 of 40 CFR 98
[5] Emission Factor = 0.0006 kg/MMBtu * HHV * 2.2 Ib/kg per Equation C-8 of 40 CFR 98
[6] Global Warming Potentials of 1 for CO,, 21 for CH,, and 310 for N,O per Table A-1 of 40 CFR 98
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Attachment B-2
Projected Actual Emission Calculations for Crude Unit Furnace H-101

NOXx S02 CcO PM PM10 PM2.5 vocC H2S04 GHG

tpy tpy tpy tpy tpy tpy tpy tpy tpy CO2e [Reference
A. Baseline Actual Emissions 30.43 4.11 0.53 3.79 3.79 3.79 2.63 0.06 48,997 |Attachment B-1
B. Capable of Accommodating 22.18 5.54 1.88 4.59 4.59 4.59 3.07 0.08 76,060[See below.
C. Projected Emissions 22.89 4.50 1.94 4.37 4.37 4.37 3.16 0.07 77,221
D. Demand Growth (D=B-A) 0.00 1.43 1.34 0.80 0.80 0.80 0.44 0.02 27,063
E. Projected Actual Emissions (E=C-D) 22.89 3.07 0.59 3.58 3.58 3.58 2.73 0.05 50,158
F. Emission Increase (F=E-A) 0.00 0.00 0.06 0.00 0.00 0.00 0.10 0.00 1,161

GHG

B. Capable of Accommodating NOXx S02 CcO PM PM10 PM2.5 voC H2S04 | (CO2e) Notes
Annual Emission Limits (ton/yr) CAP CAP N/A N/A CAP N/A N/A N/A N/A

Representative Monthly Throughput during

: ) . 98,596 115.51 98,596 103,256| 103,256| 103,256 98,596 115.51 115.51
Baseline Period (Units/mo)

Month that this occurred: Jan-10 Jan-10 Jan-10 Jun-08 Jun-08 Jun-08 Jan-10 Jan-10 Jan-10
Throughput that Unit was Capable of 1,137,666| 1,332.89| 1,137,666| 1,231,159| 1,231,159| 1,231,159| 1,137,666 1,332.89| 1,332.89| ASSumesa 98%
Accommodating (Units/year) utilization factor.
Representative Emission Factor that Unit 0.039 8.31 0.0033| 7.45E-03| 7.45E-03| 7.45E-03| 5.39E-03 012 114128 CO2e: max 1-mo.
was Capable of Accommodating (Ib/Units) ’ ' ’ ’ ’ ’ ’ ' ’ during baseline
Units MMBtu MMscf MMBtu MMBtu MMBtu MMBtu MMBtu MMscf MMscf
Emissions the Unit was Capable of
Accommodating during Baseline Period 22.18 5.54 1.88 4.59 4.59 4.59 3.07 0.08 76,060
(ton/yr)
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Attachment B-3
Baseline Actual Emission Calculations for FCCU/CO Boiler

Coke Burn | Exhaust | Fuel Gas
NOy SO, Cco PM PM,, PM, 5 VvOC H,SO, CO, CH, N,O GHG Rate Flow Firing
tons tons tons tons tons tons tons tons tons tons tons tons CO.e | tons coke | MMscf MSCF
Date ] [2] [31 [4] [5]1 [6]1 [71 [8] [9] [9] [9] [9] [10] [10] [10]

Jan-08 9.44 49.73 6.48 7.31 5.96 4.28 0.10 2.87 20,355 2.19 0.32 20,500 5,864 3,878 35,207
Feb-08 10.80 43.53 5.84 6.59 5.38 3.86 0.09 2.51 17,974 1.93 0.28 18,102 5,178 3,496 31,288
Mar-08 13.07 51.75 6.51 7.35 5.99 4.30 0.09 2.99 20,889 2.24 0.33 21,038 6,018 3,898 33,163
Apr-08 10.70 43.38 6.05 6.83 5.57 4.00 0.10 2.50 18,789 2.02 0.29 18,922 5,413 3,622 36,686
May-08 8.09 52.71 6.25 7.06 5.75 413 0.06 3.04 20,439 2.20 0.32 20,584 5,888 3,742 22,072
Jun-08 7.58 54.21 6.16 6.95 5.67 4.07 0.05 3.13 20,666 2.22 0.32 20,812 5,954 3,686 19,628

Jul-08 9.87 39.71 6.51 7.29 5.95 4.27 0.08 2.29 21,404 2.30 0.33 21,556 6,166 3,899 29,386
Aug-08 12.57 49.11 6.56 5.44 4.56 3.47 0.10 2.83 21,181 2.28 0.33 21,332 6,102 3,926 34,705
Sep-08 11.93 53.56 6.23 5.17 4.34 3.30 0.08 3.09 20,992 2.25 0.33 21,141 6,047 3,730 29,742
Oct-08 12.80 53.76 6.39 5.30 4.45 3.38 0.08 3.10 20,439 2.20 0.32 20,584 5,888 3,826 30,295
Nov-08 11.48 50.40 5.87 4.87 4.09 3.11 0.11 2.91 18,411 1.98 0.29 18,542 5,304 3,517 38,613
Dec-08 11.04 46.87 5.88 4.88 4.09 3.11 0.12 2.70 17,753 1.91 0.28 17,879 5,115 3,522 42,487
Jan-09 12.71 47.96 6.01 4.98 4.18 3.18 0.10 2.77 18,240 1.96 0.28 18,369 5,255 3,596 37,449
Feb-09 14.54 39.47 5.71 4.74 3.97 3.02 0.11 2.28 16,360 1.76 0.26 16,476 4,713 3,417 40,492
Mar-09 13.93 50.04 6.73 5.59 4.69 3.56 0.12 2.89 19,364 2.08 0.30 19,502 5,579 4,032 45,127
Apr-09 14.10 50.37 6.48 5.38 4.51 3.43 0.13 2.91 19,994 2.15 0.31 20,136 5,760 3,881 45,745
May-09 17.49 53.38 6.51 5.41 4.54 3.45 0.13 3.08 20,751 2.23 0.32 20,898 5,978 3,901 47,480
Jun-09 11.19 56.81 6.22 5.16 4.33 3.29 0.10 3.28 20,682 2.22 0.32 20,829 5,958 3,725 34,973

Jul-09 16.30 49.61 6.30 5.23 4.38 3.33 0.10 2.86 20,390 2.19 0.32 20,535 5,874 3,771 37,213
Aug-09 15.41 50.14 6.35 5.27 4.42 3.36 0.10 2.89 20,655 2.22 0.32 20,801 5,950 3,803 34,625
Sep-09 12.15 51.64 5.83 4.84 4.06 3.08 0.10 2.98 20,253 2.18 0.32 20,397 5,835 3,492 35,423
Oct-09 10.07 44.89 6.07 4.64 3.93 3.04 0.11 2.59 20,250 2.18 0.32 20,394 5,834 3,636 40,595
Nov-09 10.72 45.44 5.89 4.45 3.77 2.92 0.10 2.62 19,659 2.11 0.31 19,798 5,664 3,528 37,206
Dec-09 8.37 43.84 5.92 4.47 3.79 2.94 0.11 2.53 18,092 1.94 0.28 18,221 5,212 3,547 39,316
Jan-10 9.71 42.36 5.83 4.40 3.73 2.89 0.13 2.44 17,966 1.93 0.28 18,093 5,176 3,490 47,374
Feb-10 9.69 34.61 5.43 4.10 3.47 2.69 0.17 2.00 16,511 1.77 0.26 16,628 4,757 3,252 62,980
Mar-10 5.71 23.71 4.19 3.16 2.68 2.08 0.11 1.37 14,693 1.58 0.23 14,798 4,233 2,509 40,775
Apr-10 10.55 37.99 5.70 4.30 3.65 2.83 0.12 2.19 16,993 1.83 0.27 17,114 4,896 3,415 42,443
May-10 11.86 58.08 9.07 4.47 3.79 2.94 0.13 3.35 21,447 2.30 0.34 21,599 6,179 3,549 49,076
Jun-10 11.94 58.90 9.01 4.47 3.79 2.94 0.13 3.40 21,264 2.28 0.33 21,415 6,126 3,550 46,952

Jul-10 15.27 61.46 5.89 4.53 3.84 2.98 0.10 3.55 22,176 2.38 0.35 22,334 6,389 3,594 38,029
Aug-10 14.70 63.30 7.98 4.66 3.95 3.06 0.12 3.65 22,374 2.40 0.35 22,533 6,446 3,700 42,406
Sep-10 13.33 56.17 5.08 4.18 3.54 2.74 0.10 3.24 20,938 2.25 0.33 21,087 6,032 3,268 35,972
Oct-10 13.21 61.55 6.02 6.59 5.38 3.87 0.10 3.55 22,123 2.38 0.35 22,280 6,373 3,547 37,809
Nov-10 14.13 55.84 4.77 6.68 5.45 3.92 0.12 3.22 20,869 2.24 0.33 21,018 6,012 3,597 45,257
Dec-10 9.84 38.58 4.38 6.32 5.16 3.71 0.13 2.23 18,361 1.97 0.29 18,491 5,290 3,405 45,770
Jan-11 10.32 39.68 6.22 6.45 5.26 3.78 0.14 2.29 18,401 1.98 0.29 18,532 5,301 3,471 51,088
Feb-11 11.53 32.51 7.36 5.78 4.72 3.39 0.11 1.88 17,890 1.92 0.28 18,017 5,154 3,110 39,833
Mar-11 13.80 48.62 7.35 6.78 5.54 3.98 0.11 2.81 21,808 2.34 0.34 21,962 6,283 3,653 40,144
Apr-11 14.21 47.32 4.21 6.29 5.13 3.69 0.10 2.73 21,687 2.33 0.34 21,841 6,248 3,386 35,552
May-11 16.31 55.03 3.21 5.16 4.34 3.31 0.10 3.18 22,893 2.46 0.36 23,055 6,595 3,789 35,787
Jun-11 13.93 48.23 1.49 4.69 3.94 3.00 0.11 2.78 21,054 2.26 0.33 21,203 6,065 3,440 39,519
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Attachment B-3

Baseline Actual Emission Calculations for FCCU/CO Boiler

Coke Burn | Exhaust | Fuel Gas
NOy SO, CO PM PM,, PM, 5 VOC H,SO, CO, CH, N,O GHG Rate Flow Firing
tons tons tons tons tons tons tons tons tons tons tons tons CO.e | tons coke | MMscf MSCF
Date [1] [2] [3] [4] [5] [6] [7] [8] [9] [9] [9] [9] [10] [10] [10]
Baseline
Period
Ends: Nov-10 May-11 Feb-11 May-10 May-10 May-10 Dec-10 May-11 May-11 May-11 May-11 May-11 -- -- --
Baseline
Actual
Emissions: 149.07 579.05 74.62 60.24 50.52 38.36 1.39 33.42| 239,188 25.69 3.74 240,886 - - --
Monthly
Maximum
Throughput
During
Baseline: N/A 6,595 4,032 4,032 4,032 4,032 62,980 6,595 6,595 6,595 6,595 6,595 6,595 4,032 62,980
Occurs: N/A May-11 Mar-09 Mar-09 Mar-09 Mar-09 Feb-10 May-11 May-11 May-11 May-11 May-11 May-11 Mar-09 Feb-10
References
[1] Based on CEMS data.
[2] Based on CEMS data.
[3] Based on CEMS data. Direct measurements began 5/6/10; calculated emission factor applied retroactively.
[4] Filterable emission factor derived from particle size distributions from 2011 engineering testing data (1.332 Ib PM/Ib PM10).
Condensable emission factor derived from 4/6/11, 4/11/11, 5/5/11, and 5/10/11 engineering test data (0.98 Ib/MMscf).
[5] Filterable emission factors from 5/14/07, 5/28/08, 8/5/09, 8/5/10 stack testing data, and 2011 engineering testing data.
Condensable emission factor derived from 4/6/11, 4/11/11, 5/5/11, and 5/10/11 engineering test data (0.98 Ib/MMscf).
[6] Filterable emission factor derived from particle size distributions from 2011 engineering testing data (0.585 Ib PM2.5/lb PM10).
Condensable emission factor derived from 4/6/11, 4/11/11, 5/5/11, and 5/10/11 engineering test data (0.98 Ib/MMscf).
[7] Emission factor of 5.5 Ib/MMscf per AP-42 Table 1.4-2 multiplied by the fuel gas firing rate.
[8] Refer to Attachment B-4 for derivation of this emission factor.
[9] Emission factor of 3,471.13 Ib/1,000-Ib per 40 CFR 98 Subpart Y (refer to projected emission calculations).
CO2e (tons) = CO2 (tons) + 21 * CH4 (tons) + 310 * N20O (tons) per Table A-1 of 40 CFR 98.
[10] Measured throughput rates.
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Attachment B-4
Projected Actual Emission Calculations for FCCU/CO Boiler

Quantity Value Units Reference
Coke Burn: 19,994 Ib/hr Engineering estimate
19.994 1,000-Ib/hr
Carbon Content: 0.94 Ib C/ Ib coke 40 CFR 98, Equation Y-8
Exhaust Flow Rate: 93249 scfm Engineering estimate
CO Boiler Firing: 30.0 MMBtu/hr Engineering estimate
Hours of Operation: 8760 hr/yr
Projected Projected
Emission Emissions | Emissions
Pollutant Factor Units (Ib/hr) [1] (tpy) [2] Emission Factor Reference
NOy -- -- 39.73 174.00 Emission limit
SO, 8.70 1b/1,000-Ib 173.9 761.89 2008-2011 CEMS Data
CO 5.58| Ib/MMscf exhaust 31.22 136.74 2008-2011 CEMS Data
PM 4.59| Ib/MMscf exhaust 25.67 112.42 7/7/11 Stack Testing
PM;o 3.94| Ib/MMscf exhau